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@ The present invention relates to novel "pseudo" nonapeptide and decapeptide derivatives of UHRH. More 
particularly the present invention relates to derivatives of LHRH wherein the nitrogen atom of at least one of the 
amide bonds has been alkylated. 
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LHRH ANALOGS 



This Is a continuation-in-part of U.S. patent application Serial No. 390.572. fifed August 7. 1989, which Is 
a continuation-in-part of patent application Serial No. PCT/US89A)0528. filed February 9, 1989. which is a 
continuation-in-part of U.S. patent application Serial No. 154,681. filed February 10, 1988. 



Technical Reid 

The present invention relates to novel "pseudo" nonapeptide and decapeptide analogs of LHRH 
wherein the nitrogen atom of at least one of the amide bonds is alkylated. The invention also relates to 
processes for preparing such compounds, to phannaceutical compositions containing such compounds and 
to tiie use of such compounds for modulating levels of sex homnones in male or female mammals. 

Background Art 

Luteinizing Hormone Releasing Homrjone. known as LHRH or GnRH. is a decapeptide with tiie fbltowing 
formuia: 

(pyro)Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH2 

LHRH is released from the hypotiialamus and binds to a receptor on the pituitary gland, causing tiie release 
of LH (Luteinizing Hormone) and FSH (Follicle. - Stimulating Hormone). Subsequently, LH and FSH act on 
tiie gonads to stimulate tiie synthesis of steroid sex honnones. The pulsatile release of LHRH. and tiiereby 
the release of LH and FSH. controls the reproductive cycle in domestic animals and humans. Acute doses 
of LHRH agonists increase the levels of LH and steroid sex homiones in botii animals and humans. 
Paradoxically, chronic doses of tfiese agonists suppress tiie levels of LH and steroid hormones. Con- 
sequentiy. the effect of multiple doses of LHRH agonists is to suppress estrogen formation in tfie female 
and suppress testosterone formation in tiie mate. The same effect is observed in botii animals and humans 
after administration of acute or chronic doses of LHRH antagonists. LHRH agonists are currentiy used or 
under clinical investigation for the treatment of several homnone dependent diseases such as prostate 
cancer, benign prostatic hypertrophy, endometriosis, uterine fibroids, precocious puberty and breast cancer. 
They have also been used as contraceptives. For a review of LHRH analogs see J. Sandow, et al. in 
"Hypotfialamic Hormones. Chemistry, Physiotogy, and Clinteal Applications", edited by D. Quota and W 
Voeters, p. 307(1978). ^ k . 

Biologically active LHRH analogs have been studied in animals and humans. LHRH analogs have been 
found to be effective by eltiier intraveneous. subcutaneous, or depot administration. Intranasal and 
intravaginal administrations are effective only at very high doses. All of the reported LHRH analogs show 
0.1% to 1% potency following oral administration when compared to intraveneous doses. One of the major 
reasons for ttiis low potency Is that tfiese peptides are degraded In tiie stomach by various prot^lytic 
enzymes before reaching the blood system. It would be desirable to prepare analogs of LHRH ttiat are 
stable against proteolytic enzymes and are biologically potent after oral administration in animals and 
humans. 



Summary of the Invention 

The present invention relates to novel "pseudo" nonapeptide and decapeptide derivatives of LHRH 
More particulariy the present invention relates to derivatives of LHRH wherein tfie nitrogen atom of at least 
one of the amide bonds is alkylated. 



Brief Description of the Drawings 

Rgure 1 is a comparison of the in vitro intestinal stability of (pyro)Glu-His-Trp-Ser-Tyr-D-Leu-Leu-Arg- 
Pro-NHEt versus (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEL 



Disck>sure of the Invention 
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The compounds of the present invention are of the fomnula: 

A-B-C-D-E-F-G-H- I -J ( I ) 

123456789 10 

or a pharmaceutically acceptable salt thereof. 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl, 
N-acetyl-L-prolyl. N-acetyl-D-proiyI, N-acetyl-L-delta^''*iDrolyl. N-acetyl-D-delta^'^-prolyl. N-acetyl-L- 
phenylalanyl. N-acetyl-D-phenylalanyl. N-acetyl-L-3-(2-thlenyl)aIanyl, N-acetyl-D-3-(2-thienyl)alanyl, N- 
acetyl-L-3-(4-chIorophenyl)aIanyl. N-acetyl-D-3-(4-chIorophenyl)alanyl. N-acetyl-L-3-(4-f!uorophenyl)alanyl. 
N-acetyl-D-3-(4-fluorophenyl)alanyl. N-acetyl-L-3-(4-bromophenyl)alanyl, N-acetyl-D-3-(4-bromophenyl)- 
alanyl. N-acetyl-L-3-(4-methylphenyl)aIanyI, N-acetyl-D-3-(4-methylphenyl)alanyl, N-acetyl-L-3- 
(pentamethylphenyl)a!anyl. N-acetyi-D-3-(pentamethylphenyl)alanyl, N-acetyl-L-3-(3,4.5-trimethylphenyl)- 
alanyl. N-acetyl-D-3-(3.4.5-trimethylpheny!)alanyl. N-acetyl-L-tryptyl(N-indole-methyl). N-acetyhD-tryptyl(N- 
indole-methyl)» N-acetyl-L-tryptyl(N-indole-formyl). N-acetyl-D-tryptyl-(N-indole-formyl), N-acetyl-L-3-(1-ad- 
amantyl)aianyl. N-acetyI-D-3-(1-adamantyl)alanyl, N-acetyl-L-5-fluorotryptyi(N-indole-formyl). N-acetyl-D-5- 
fluorotryptyKNHndole-fomayl), N-acetyl-L-3-(2-naphthyl)alahyl. N-acetyl-L-3-(3-benzothlenyl)alanyl. N-acetyl- 
D-3-(3-ben2othienyl)alanyl. N-acetyl-L-3-{3-ben2oxazolyl)aIanyl. N-acetyl-l>3-(3-ben2oxazolyl)aIanyl, N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyl)alanyl. N-acetyl:alpha-methyl-D-3-(4-ch!orophenyl)alanyl, N-acetyl- 
L-3-(4-trifluoromethyIphenyl)aIanyl. N-acetyl-l>3-(4-trifluoromethylphenyl)alanyl, N-acetyl-L-tyrosyl. N-acetyl- 
D-tyrosyl. N-acetyl-L-O-methyl-tyrosyl, N-acetyl-D-O-methyhtyrosyl, N-acetyl-D-3-(2-naphthyl)alanyl, N- 
acetyl-L-3-(1-naphthyl)alanyl. N-acetyl-D-3-(1-naphthyl)alanyl, N-acetylsarcosyl, N-acetyl-L-3-(cyclohexyl)- 
alanyl, N-acetyl-D-3-(cyclohexyl)a]anyl. N-acetylglycyl, L-N-acetyl-N-methylalanyl. N-acetyl-N-methyl-D-al- 
anyl. N-acetyl-alpha-methyhL-phenylalanyl, IM-acetyl-alpha-methyl-D-phenylalanyl, N-acetyl-D-phenyialanyl. 
N-acety!-L-phenylalanyl, N-fonmylsarcosyl. N-fbnnyl-N-methyl-L-alanyl, N-formyl-N-methylalanyl, 2-N-beta- 
(ethylaminocarbony!)-N-eps!lon-(ethylamido)glutam yl. N-de!ta-ethyl-glutamyl. L-prolyl. D-prolyl. L-delta^'^- 
prolyl, D-delta^-^-proIyl, L-phenylalanyl, D-phenylalanyl, L-3-(4-methylphenyl)alanyl), D-3-(4-methylphenyl)- 
aianyl, L-3-(4HDitrophenyl)aianyl, D-3-(4-nitrophenyl)alanyl, L-3-(4-acetylaminophenyl)alany!, I>3-(4-ac- 
etylamlnophenyl)alanyi, L-3-(4^h!orophenyl)alanyl. I>3-(4-chlorophenyl)alanyl, L-3-(4-fluorophenyl)alanyl, D- 
3-(4-fluorophenyl)alanyi, alpha-methyl-L-3-(4-chlorophenyl)alanyl. alpha-methyI-D-3-(4-chlorophenyl)alanyl, 
L-3-{4-trifluoromethylphenyl)alanyl, D-3-(4-trifluoromethy!phenyl)alanyl. L-tyrosyl. D-tyrosyl. L-O-methyl- 
tyrosyl, D-O-methyRyrosyl, sarcosyl, glycyl, L-N-methylalanyl, N-methyl-D-alanyl. N-methyl-L-pyroglutamyl. 
N-methyl-D-pyroglutamyl. alpha-methyl-L-phenylalanyl. alpha-methyl-I>phenylalanyl. N-acetyl-alpha-aza-3- 
(4-chlorophenyi)alanyl. N-acetyl-alpha-aza-3-(4-fluorophenyl)alanyl, N-acetyl-alpha-a2a-3-(2-naphthyl)alanyl, 
N-acetyl-aIpha-aza-3-(1-naphthy!)alanyl. N-acetyl-alpha-aza-alanyl. N-acetyl-a!pha-aza-glycyl, N-acetyl- 
alpha-aza-sarcosyl. N-acetyl-alpha-aza-3-(4-methylphenyl)alanyI, N-acetyl-alpha-aza-cycIohexylalanyl, N- 
acetyl-alpha-aza-3-(1 -adamantyl)alanyl, N-acetyl-alpha-aza-tyrosyKOmethyl), NTacetyl-alpha-a2a-3-(3-ben- 
20thienyl)alanyl, N-acetyl-alpha-aza-phenylalanyl, N-methylalpha-aza-pyroglutamyl. N-acetyl-afpharaza-3-(2- 
thienyl)aianyl, N-acetyMpha-a2a-3-(3-ben20xazolyl)a!anyl, N-acetyl-alpha-a2a-3-(3,4,5-trimethylphenyl)- 
alanyl. N-acetyl-alph-aza-3-(pentamethylphenyl)aianyl. N-acetyl-N-alpha-methyI-alpha-aza-3-(2-naphthyl)- 
alanyl, N-acetyhN-alpha-methyl-a!pha-aza-3-(1-naphthyl)alanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(4- 
chlorophenyl)alanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(4-fluorophenyl)alanyl. N-acetyl-N-alpha-methyl- 
alpha-a2a-3-(4-methyiphenyl)alanyi, N-acetyl-N-aJpha-methyl-alpha-aza-3-(4-methoxyphenyl)alanyl. N-acetyl- 
N-alpha-methyl-alpha-a2a-(1-adamantyl)aIanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(phenyi)alanyl, N- 
acetyl-N-alpha-methyl-alpha-aza-alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(cyc!ohexyl)alanyl, N-acetyl-N- 
alpha-methyl-alpha-a2a-3-(benzthlenyl)alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(benzoxazolyl)alanyl, N- 
acetyl-N-alpha-methyl-alpha-a2a-3-(3.4,5-trimethylphenyI)a!anyl, N-acetyl-N-alpha-methyl-alpha-aza-3- 
(pentamethylphenyl)alanyl and N-acetyl-N-alpha-methyl-alpha-a2a-3-(2-thienyl)alanyl phenyl)alanyl; 
B IS absent or an amino acyl residue selected from the group consisting of L-histidyl. D-histidyl. L-tryptyl, 
D-tryptyl, L-tryptyl(N-indoIe-methyl), D-tryptyKN-indole methyl), L-phenylalanyl. D-phenyialanyl. L-3-(2-naph- 
thyl)-alanyl. D-3-(2-naphthyl)-alanyl. L-3-(1-naphthyl)-alanyl, D-3-(1-naphthyl)-aIanyl, L-3-(3-benzoxazolyl)- 
aianyl, D-3-(3-benzoxa2olyl)aIanyl. L-3-{3-pyridyl)-alanyl, L-3-(2-pyridyl)-alanyl. D-3-(3-pyridyl)-alanyl. D-3-(2- 
pyridyiy-alanyl, L-3-(2-thia2olyl)-alanyl. D-3-(2-thia20lyl)-alanyl, L-3-(3-ben2thienyl)alanyl, D-3-(3-ben2thienyl)- 
alanyl, L-3-(2-benzthienyl)alanyl. D-3-(24Den2thienyl)alanyl, L-3-(2-thienyl)-alanyl, D-3-(2-thienyI)-alanyl, L- 
cyclohexylalanyl. D-cycIohexylalanyl. L-3-(3-pyra2olyl)alany!. D-3-(3-pyra2olyl)alanyl, L-3-(4-chlorophenyl)- 
alanyl, D-3-(4-chlorophenyl)alanyl. L-3-(4-fluorophenyl)alanyl. D-3-{4-fluorophenyl)alany!, L-3-(4- 
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bromophenyl)aIanyl. D-3-(4-bromophenyl)alanyl, L-3-<4-trifluoromethyIphenyl)alanyl. D-3-(4-trifluoroinethyl- 
phenyl)alanyl. L-3-(4-aminophenyOalanyl. D-3-<4-aminophenyl)alanyl. L-3-(4-nitrophenyl)alanyl. D-3-(4. 
nitrophenyl)alanyl, L-3-(4-caynophenyl)alanyl. D-3-<4<yanophenyl)alanyl. L-tyrosyl(O-niethyl). D-tyrosyl(0- 
methyl). L-3-{4-methylphenyl)alanyl, D-3-(4-methylphenyl)alanyl. L-3-{4-nitrophenyl)alanyl. D-3-(4. 

5 nitrophenyl)alanyl. L-3-(4-acetylaminophenyl)alanyl, D-3-(4-ac8tylaminophenyl)alanyl. L-methionyl. D- 
methionyl. L-aIpha-m8thyl^4-chlorophenyl)alany1. D-alpha-methyl-3-<4-chlorophenyl)alanyl. (3S)-1^34- 
tetrahydroisoquinoline-3-carfaonyI. (3R)-1,2.3.4-t©trahydroisoquinoline-3-carbonyl. (2)-"n- 

(ethylaminocarbonylH5)-N-(ethylamido)gIutamyl, alpha-aza-3-(3,4.5-trimethylphenyl)alanyl, alpha-a2a-3-(4- 
bromophenyl)alanyl. alpha-aza-3-(4-methylphenyl)alanyl. alpha-az»^1-naphthyl)alanyl. alph8ha2a-3-(1-ad- 

10 amantyl)alanyl. L-3-(3-quinolyl).alanyl. D-3-{3^uinolyl)-alanyl. alpha-aza-3-{4^lorophenyl)alanyl. alpha-aza- 
3K4-fluorophenyl)alanyl. aIpha-a2a-3-(2-naphthyl)aIanyl, alpha-a2a-3-(3-quinolyl)alanyl. alpha-aza- 
phenylalanyl. alpha-aza-tyrosyl(0-methyl), alpha-aza-3-(2-thienyl)aIanyl. alpha-a2a-3-(3^5enzthienyl)alanyl. 
alph-aza-cyclohexylalanyl, alpha-aza-tryptyl, alpha-a2a-tryptyl(N-lndoIe-methyl). alpha-a2a-tryptyl(N-inclole- 
formyl). N-(R3i)-L-phenylalanyl, N-{R3i>-D-phenylalanyl. N-(R3i)-D-3-(4-chlorophenyl)alanyl. N-(R3i)-L-3-<4- 

T6 chlofophenyl)aIanyl. N-(R3i)-D-3-<4-fIuorophenyl)alanyl. N-(R3,)-L-3-(4-fIuorophenyl)alanyl. N-(R3,)-L-3K4- 
tifluoromethylphenyOalanyl. N-<R3i)-D-3-(4-trifluoroniethylphenyl)alanyl. N-{R3i)-L-3-(cyclohexyl)alanyl N- 
(R3i)-D-3-(cycIohexyOalanyl. N-(R3,)L-3-(4.bromophenyl)alanyl. N-{R3,)-D-3K4-bromophenyl)alanyl, N^Rsi)- 
L-3-(4-nitrophenyl)alanyl. N-(R3,)-D-3-(4-nitrophenyl)alanyl, L-prolyl. D-prolyl. N-{R3,)-L-(>inethyltyrosyl. N- 
(Rai)-L-tyrosyl. N-(R3i)-D-0-methyl-tyrosyl. N-(R3,)-D-tyrosyl. N-{R3i)-L-histidyl. N-(R3i)D-histidyl. N-<R3i)- 

20 L-3K2-thienyl)aJanyl, N-(R3,>D-3-(2-thienyl)alanyl. N-(R3i)-L-3-{2-thiazolyl)alanyl. N^R3,)-D-3-(24hiazolyl)- 
alanyl, N-(R3,>-L-3-(2-pyridyl)alanyl. N-{R3ihD-3-(2-pyiidyl)aJanyl. NKR8i)-D-3H2-naphthyl)alanyl. N-(Ra,)-L- 
3-{2-naphlhyl)alanyl, IVKRaiK-S-fS-benzthienyOalanyl. N-{R3i)-D-3-<34)enzlhienyl)alanyl, N-(R3,)-L-3-(2-be- 
n2thienyl)alanyl. N-(R3i)-D-3-(2-benzthienyl)aIanyl. IM-(R3i)-L-3-(3.b820xazolyl)alanyl. N-(Ra,)-D.3-(&*en- 
zoxazolyl)alanyl. N-{R3,)-L-3-(3-pyridyl)alanyl, N-(R3,)-D-3-(3-pyridyl)alanyl, N-(R3i)-L-tryptyl. N-{Rai)-0-try- 

85 ptyl, N-(R3,)-L-tryptyl(N-indole-methyl). N-(R3i)-D-tryptyl(lvWndole-methyl), N-(R3i)-Omethionyl. N-fRsiH-- 
methionyl. N-(R3,)-D-3-(1-naphthyl)aJanyl, and N-(R3,H-3-(l-naphthyl)alanyl. wherein R31 is methyl, ethyl 
propyl or isopropyl; j i > 

C is an amino acyl residue selected from the group consisting of L-tryptyl. D-tryptyl. L-tryptyl(N-indole- 
formyl). [>^tryptyl(N-indole-formyl). L-tryptyl(N-indole-methyl). D-tryptyl(I^-ndole-methyl). 5-fiuoro-L-tryptyl 

30 S-fluoro-D-tryptyl. L-phenylalanyl. L-prolyl. D-prolyl, L-tyrosyl. D-tyrosyl. D-phenylalanyl. D-3^3iDyrldyl)-' 
a^anyl. L-3-(3-pyridyl)alanyl. D-3-(3-pyridyl-N ;oxide)alanyl. L-3-(3-pyridyl-N'-oxide)alanyl. D-3-(3^uinolyl)- 
alanyl. L-3-{3-quinolyl)alanyl. D-3-(3-quinolyl-N -oxide)alanyl. L-3-<3-quinolyl-N'-oxide)alanyl, D-3-(1-adaman- 
tyl)alanyl. L-3-(1-adamantyl)alanyl. L-3-(1-naphthyl)alanyl. I>3-(1-naphthyl)alanyl. L-3-(34)enzlhienyl)alanyl 
D-3-(3-ben2thienyl)alanyl. L-3-(2-benzthienyl)alanyl. D-3-(2-benzthlenyl)alanyl. L-3-(3-benzoxa2olyDalanyl. I> 

35 3-(3-ben2oxa2olyl)alanyl. L-cyclohexylalanyl. D-cyclohexylalanyl, L-3K3Hnda2olyl)alanyl, D-3-(3-indazolyl)- 
alanyl. alpha-methyH-phenylalanyl, alpha-methyl-D-phenylalanyl. L-3-2-naphthylalanyl. 03-2-naph- 
thylalanyl. L-0-melhy»tyrosyi, D-O-methyltyrosyl, L-3-(4-methytphenyl)alanyl. D-3-(4^ethylphenyl)alanyl L- 
3-(pentamethylphenyl)alanyl. D-3Kpentamethylphenyl)alanyl. L-3-(3.4.5^rjmethylphenyl)alanyl, D-3-(3.45- 
tnmethylphenyl)alanyl. L.3K4H:hlorophenyl)alanyl. D-3K4<hlorophenyl)a!anyl. alpha-methyl-L-3-(4- 

40 chIorophenyl)alanyl. alpha^nethyl-D-3-(4^lofophenyl)alanyl. L-3-(4-trifluoromethylphenyOalanyl. D-3-(4- 
frifluoromethylphenyl)alanyl, L-3-(4-f)uorophenyl)alanyl. D-3-(4-fluorophenyl)alanyl. L-3-(2-thienyl)-alanyl. D- 
3-{2-thienyi)-alanyl. N-(R3a)-L-3-(3-9yridyl)alanyl. N-(R32)-D-3-<3-pyridyl)alanyl. N-(R32)-L-3-(3-pyridyl-N'.ax- 
ide)alanyl. N-(R32)-i>3-(3-pyridy|.N •0)dde)alanyl. L-3-(2-thia20lylhalany!. D-8K2-thiazolyi)alanyl. alpha-aza-S- 
(1-naphthyl)alanyl. alpha-aza-tryptyl. alpha-aza-phenylalanyl, alpha-a2a-3-(2-thienyl)alanyl, aIpha-aza-3.(4- 

45 methylphenyl)alanyl. alpha-a2a-3-(pentamethylphenyi)alanyl. alpha-aza-3K2-naphthyl)alanyl. alpha-aza-3K3- 
ben2thienyi)alanyl. alpha.a2a-3-(3*enzoxazoiyl)alanyi, aipha-aza-3Kcyclohexyiyalanyl. alpha-a2a-3-(1.ad- 
amantyOalanyl. alpha-aza-3-(4-methQxyphenyl)alanyl. alpha.aza-3-(4<hlorophenyl)alanyl. alha-aza-3-(4- 
bromoph8nyl)alanyl. alpha-aza-tryptyl(rWndole-methyO. alpha-aza-3-(3-pyridyl)aJanyl, alpha-a2a-3-{3- 
quinolyi)alanyl. alpha-a2a-3-(2-thiazolyl)alanyl. N-(R32)-L-3-(2-thienyl)alanyl, N-<R32)-D-3-{2-thienyl)alanyl L- 

50 3-(3-quinolyl)aIanyl. D-3-(3-quinotyl)alanyl. L-3-(2-naphthyi)aIanyl. D-3-(2-naphthyl)alanyl. N-(R32)-D- 
phenylalanyl. N-<R32)-L-phenylalanyl. NKR32hD-tryptyl. N-(R32)-L-tryptyl. N-<R32)-L-tryptyl(l^indole-fomiyl). 
N-{R32)-D-tryptyl(N-indole-formyl). N-(Ra2H-tryptyl(N-lndole-methyl). N-(R32)-D-tryptyl(N-lndole-methyl) N- 
(R32)-L-3-(2-thla2olyl)alanyl. N-(R32)-D-3-(2-thiazolyl)alanyl, N-{R32>-L-3-(3-pyridyl)alanyl. N-(R32)-D-3-{3- 
pyndyl)alanyi. N-(R32)-D-3-(3H5uinolyl)alanyl. N-(R32)-L-3-<3<iuinolyl)alanyl. lvHR32)-D.3K1-adamanlyl)alanyl 

55 ^^(R3^)-L-3-(1-adamantyl)alanyl. N-(R32)-D-3-(4-fluorophenyOalanyl. lvKRa2H-3-(4-fluorophenyOalanyl 
(R82)-t>-3-{4<hlorophenyOalanyl. N-(R32)-L-3-(4K;hlorophenyl)aianyl. N-(R32)-L-3-(4-trifluoromethylphenyl>- 
a^anyl. N-<R32>-D-3-(4-trifiuoromethylphenyl)alanyl, N-(R32>-D-3-(2-naphthyOalanyl. N-{R32)-L-3-(2-naphthyl)- 
alanyl. N-(R32)-D-3-(1-naphthyl)alanyi. N-(R32)-L-3K1-naphthyl)alanyl. N-(R32H-3-<^nzthienyl)alanyl N- 
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(R32)-D-3-(3-benzthienyl)alanyl. N-(R32)-L-3-(2-ben2thienyl)alanyl. N-(R32)-D-3-(2-benzthienyl)alanyl. N- 
{R32)-L-3-(3^jenzoxa2olyl)alanyl. N-(R32)-D-3K34)enzoxa2olyl)alanyl. N-{R32)-L-tyrosyl, N-(R32)-D-tyrosyU N- 
(R32)-L-3-(3.4.5-trimethylphenyl)alanyl, N-{R32)-D-3-{3.4.5-triinethylphenyl)alanyl. N-(R32)-L-3-(4-methyI- 
phenyDalanyl. N-(R32)-D-3-(4-methylphenyl)alanyl, N-(R32K-3-(pentamethylphenyl)alanyl. N-(R32H)-3- 

5 (perrtamethylphenyl)alanyl. N-(Ra2)-L-3-(4-bromophenyl)alanyl, N-(R32)-D-3-(4-bromophenyl)alanyl. N-(R32)- 
L-cyclohexylalanyl. N^RsahDH^yclohexylalanyl. N-(R32)-L-3-(3-indazolyl)alanyl. N-(R32)-D-3-(3-indazolyl)- 
alanyl. N-alpha-(R32)-alpha-aza-3-{1-naphthyl)alanyl. N-alpha-(R32)-alpha-a2a-3-(3-pyridyl)alanyl. N-alpha- 
(RaaV-alpha-aza-phenylalanyl. N-alpha-(R32)-alpha-aza-3-(3-benzthienyl)alanyl. N-alpha-(R32)-alpha^^(2- 
benzthienynalanyl. N-alpha-(R32)-alpha-aza-3-(4-methylphenyl)alanyl. N-alpha-(R32)-alpha-aza-3-{4-methyi- 

10 phenyDalanyl. N-alpha-{R32)-alpha-a2a-3-(4-chlorophenyl)alanyl. N-(R32)-0-methyl-D-tyrosyl and N-<R32)-0- 
methyl-L-tyrosyl, wherein R32 is methyl, ethyl, propyl or isopiopyl: 

D lsan amino acyl residue selected from the group consisting of prolyl, 4-hydroxyproline. L-seryl. L-seryh 
(O-benzyl). L-seryKO-POsHa). L-serly(0-P03Me2. L-glutamine. L-alpha,beta-diamlnopropyl, L-alanyl, L- 
threonyl 2 3-dlaminopropionyl. 2-amino3-guanidinopropionyl. 2.3-dlaminopropionyl (wherein the 3-amino 

IS group is substituted with loweralkyl. 3-pyridinecarbonyl. 2-pyrazinecarbonyl or 2-indolecarbonyl), N-alpha- 
aza^lycyl. N-alpha-aza-alanyl. N-alpha-{Ro)-alpha-a2a-glycyl. N-alpha-(R„)-alpha-aza-alanyl. N-(Ro)-L-8wW. 
N-(Ro)-L-sefyl(0-b8nzyl). NKRoK-glutamine. N-(Ro)-L-alanyl. N-alpha-(Ro)-beta-aminopropyl, N-alpha-(Ro)- 
N-beta^thylaminopropyl. N.(Ro)-L-8eryl(0-P03H2). NKFy-L-seryKO-POsMez) and N-(Ro)-L-threonyl. 
wherein Ro is loweralkyl or allyl; 

20 or D is a glycosyl derivafive of serine or threonine; ^ , ^ 

E is an amino acyl residue selected from the group consisting of L-tyrosyl, L-tyrosyl(O-methyl), L-tyrosy (O- 
ethyl) L-tyrosyl(0-P03H2), L-tyrosyKO-POaMea), L-phenylalanyl. hKRaaK-tyrosyl, N-(R33)-L-tyrosyl(0- 
methyl). N-CRashL-tyrosyKO-POaHz). N-<R33)-L-tyrosyl(0-P03Me2), 3-(2-thienyl)alanyl. S^S-benzthienyl)- 
alanyl. 3-(l-naphthyl)alanyl. 3-(2-naphthyl)alanyl, N-(Ra3)-L-phenylalanyl, L-3-(4^chlorophenyl)alanyl. L-3-{4- 

26 fluorophenyl)alanyl. L-hlsUdyl. L-3-(cyclohexyl)alanyl. L-3-(4-aminophenyl)alanyl. 1-3-(4-acetylam.nophenyl)- 
alanyl N-(R33)-L-3-(4'aminophenyl)alanyl, N-<R33)-L-3-(4-acetylaminophenyl)alanyl. N-<R33H-3H4- 
fluorophenyDalanyl. N-(R33)-L-3-{4<hlorophenyl)alanyl. N-<R33H-hl8tidyl. N-(R33H-Mcyclohexyl^l««yl. N- 
(R33)-3-(2-thienyl)alanyl. N-(R33)-3-(3-benzthienyl)alanyl. N-(R3 3)-3-(1-naphthyI)alanyl. N-(R33)-3-<2-napti- 
thyl)alanyl. and N-(R33)-L-tyrosyK{>ethyl). wherein R33 is mettiyl. ethyl, propyl or isopropyl; or E is 



30 



r o 1" o 

-"Y^ or " 



35 




(CH2)„ (CHj), 



"0 wherein n is 1 to 4; R30 is hydrogen, methyl, ethyl, propyl or isopropyl: and Ri is ammo, alkylammo. 
cydoalkylamino or alkanoylamino: or R, Is ■N(R3)C(OKCH2)„Rso or .NHC(NH(R3))=NR4 wherein R3 is 
hydrogen, loweralkyl or cycloalkyi; R* is hydrogen, loweralkyl. cycloalkyl. amino or cyano; ff is 0 to 6; and 
Rso is loweralkyl. dialkylamino. cycloalkyl. aryl. arylalkyi, heterocyclic (heterocyclic)alkyl or -NHRuo 
wherein R,2o is hydrogen, kwveralkyi, cyckjalkyl. aryl. arylalkyi, heterocyclic. (heterocyciic)alkyl. ammo. 

« alkanoylamino or -NHRsa wherein R62 is loweralkyl. cycloalkyl. aryl. arylalkyi. heterocyclic, (heterocyclic)- 
alkyl or -C(0)R63 wherein R63 is loweralkyl, cycloalkyl, aryl, arylalkyi, heterocyclic or (heterocyclic)alkyl; 
or Ri Is -C(0)R'* wherein R" is hydroxy, alkoxy, amino, phenoxy or -methoxyphenyl; 
F is a D-amino acyl residue derived from any of the naturally occuring alpha-amino acids or from synthetic, 
non-natural alpha-amIno acids including, but not limited to. a D-amino acyl residue of the formula: 
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or I 

C(R35)(R36) 

"^I^^ '1 \ ^ ^ "^^^ °' '''^"'^^ <^ to C7 cydoalkyl. hydroxy, alkoxy. 

thioaltoxy. aiyl or a heterocycBc aromatic ring; or Rs is -(CH2)mR6 or 




w MB " 'L» WwJ? ^ cycloallqrtamino or allcanoylamino: or FU is -NH-C(NH(rV 

L r„^»."i^f " hydrogen, loweralkyi or cydoalkyl; r' is hydrogen, loweral- 

kyl. cyctoalky an>ino or cyano; gg is 0 to 6; and Rss is loweralkyi. diaikylamino. cycloaikyl. aryl. arylalkyi 
he erocyc c. (heterocyclic)alkyl or -NHR^s wt«,Bin R,6 Is hydrogen. loweralkyi. cycioalM S SS' 
heterocqrclic. Oieterocyclic)alkyl. amino, alkanoyiamino or -NHRsz wherein 1^, fe hydroge7 toS^M 
cycloaikyl aryl. arylalkyi. heterocycHc. (heterocyclic)alkyl or -C(0)R«, wherein Rss is lower^kyl 
aryl, arylalkyi. heterocyclic or (heterocycIic)alkyl; ^ cycioaiKyi, 

hXentSeSf " ^ '"'^'""'^'^ '^"^ 

or F IS a 0-aminoacyl residue having the formula: 

o 



■ ^^^l* ^J^° *° ^ f""* P^®"*"^' ^™ ''^ P -methoxyphenyl and Rw is hydrogen, 

methyl, ethyl, propyl or isopropyl; - ' ^ yuiuaon, 

or F is a glycosyl derivative of D-serine or D-threonine; 

G is an amiTO acyl residue selected from the group consisting of Ueucyl, L-isoleucyl. N-fRaaHsoleucvl 
^ norleucyl^ N-(R3,Horleucyl. L-N-(R33)leucyl. alloisoleucyl. valyl. norvalyl. WlCO-t-Burtyro^l tw^^^ 
rrff'^'-M.^^T'"'"'^'^^'' "--N^RasKyclohexylalanyl. N-(4shv3yl, phenyl /w,). 
TT^k^^^y^' ^^^'^y^' seryKO-POaH,). seryKO-POaMe^). ISH^8)-iryi(ip03li) N- 
Isopi^Sr ^ ' ^ ^ »^R">)^I. Wherein Ras is methyl. e%|. pJo^i or 

or Q is a glycosyl derivative of serine or threonine; 
or F and G taken together are 
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wherein R47 is hydrogen, loweralkyi, 3-indolylmelthyl, 2-naphthylmethyl, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo is loweralkyi; 

H is an amino acyl residue of the formula: 




wherein p is 1 to 4; R39 is hydrogen, methyl, ethyl, propyl or isopropyl; and Rs is amino, alkylamino, 
cycloalkylamino or alkanoylamino; or R3 is -N(Rii)C(0)(CH2)hhR7o or -NH-C(NH(Rii)) = NRi2 wherein Rn 
is hydrogen, loweraikyi or cycloalkyi; R12 is hydrogen, loweralkyi. cycloalkyi, amino or cyano; hh is 0 to 6; 
and R70 is loweralkyi, dialkylamino, cyctoalkyi, aryl, arylalkyi, heterocyclic, (heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen, IwoeraikyI, cycloalkyi. aryl. arylalkyi, heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyi. cyctoalkyi. aryl. arylalkyi, heterocyclic, 
(heterocyclic)alkyl or -C(0)R73 wherein 

^^73 is loweraikyi, cycloalkyi, aryl, arylalkyi, heterocyc lie or (heterocycric)alkyl; 

or Rg is R^C(0)- wherein R** Is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl. L-pipecolyl. 

alpha-aza-prolyl, trans-beta-aminocylopentanecarbonyl, cis-beta-aminocyciopentanecarbonyl. 3-(loweralkyl)- 

prolyl, N-methyl-L-alanyl, N-methyl-norvalyl, 1-dihydrolsoindole-2-L-carbonyl and thlazofidine-5-L-carbonyl; 

and 

J Is 1-pyrrolidinyl, 1-piperidinyl. 4'morpholinyl, or an amino acyl residue selected from D-alanylamlde. L- 
alanylamide. giycylamide, sarcosylamide, N-(R4o)-[>-alanylamide, N-(R4o)-L-alanylamide. N-{R4o)-beta-L- 
alanylamlde, N-(R4o)-beta-D-alanylamide, L-2-aminobutyrylamide, D-2-aminobutyrylamide, N-(R4ohL-2- 
aminobutyr lamide. N-<R4o)-D-2-amlnobutyryiamlde. L-serylamide, D-serylamide, N-(R*o)-L-serylamlde. N- 
{R^o)-D-sery!amlde. N-(R4.o)-L-norvalylamide, N-(R4o)-[>norvalylamide. L-norvalylamide. D-norvalylamide or 
alpha-aza-alanylamide. wherein R4.0 is methyl, ethyl, propyl or isopropyl; or J is -NHRs or -NHCHzCONHRs 
wherein Ra is hydrogen, loweralkyi. cycloalkyi, fluoro substituted toweralkyi or hydroxy substituted loweral- 
kyi; 

or J is -N(Ri32)N(Ri33)-C(0)-NH-Ri3 wherein Ris is hydrogen, loweralkyi. cycloalkyi. hydroxy substituted 
loweraikyi or fluoro substituted loweralkyi and R132 and R133 are independently selected from hydrogen 
and loweralkyi; with the proviso that the amide bond between at least one of the pairs of residues A-B. B-C, 
C-D. D-E. ErJr, F-G. G-H. H-l. or l-J Is alkylated on the nitrogen atom of the amide bond linking the two 
residues and with the proviso that the compound is not (pyro)Qlu-His-Trp-Ser-Tyr-Gly-N-Me-Leu~Arg-Pro- 
Gly-NH2. (pyro)Qlu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg-Pro-Gly-NH2. {pyro)Glu-His-Trp-Ser-Tyr-Gly-N- 
Me-Leu-Arg-Pro-NH2, or (pyro)Glu-Hls-Trp-Ser-Tyr-D-Trp-IM-Me-Leu-Arg-Pro-NH2. 

These compounds exhibit affinity for LHRH receptors. Generally, compounds of the invention which 
contain D amino acids at positions 1. 2. 3 and 10 or at positions 1 and 2, or at positions 2 and 3. or which 
have position 2 deleted are 1>IRH antagonists. 

As set forth above, and for convenience in describing this invention, the conventional abbreviations for 
the various common amino acids are used as generally accepted In the peptide art as recommended by the 
lUPAC-lUB Commission on Biochemical Nomenclature, Biochemistry II . 1726 (1972). These represent L- 
amlno acids, with the exception of the achiral amino acid glycine, and with the further exception of any 
unnatural or natural amino acids which are achiral, or are othenwise designated as All peptide sequences 
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mentioned herein are written according to the generally accepted convention whereby the N-termlnal 
acid is on the left and the C-tenninal amino acid is on the right 

Other abbreviations which are useful in describing the invention are the following: 

Amino ac ids ^ protecting groups^ reagents Abbreviation 



3-2-thieny 1-D-al anyl D-Thi a 

L-N-(epsilon)-isopropyllysyl ( isp)Lys 

2-{pyridyl)-L-alanyl 2-Pal 

Arginine Ai:g 

t-Butoxycarbonyl Boc 

Benzyl Bzl 

Benzyl oxyc arbony 1 Cb z 

N,N* -Dicyclohexylcarbodiimide DCC 

Glycine 61y 

Histidine His 

1-Hydr oxybenzct r i azo 1 e HOBt 

I so leucine I leu 

Leucine Leu 

Nor leucine Nleu 

Nor valine Nval 

Methionine Met 

Methyl ester OMe 

Benzyl ester OBzl 

Phenylalanine Phe 
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Proline 

Pyroglutamic acid 

Serine 

Tosyl 

Tryptophan 
Tyrosine 

N,N'-di-isopropylcarbodiimide 

Dehydr o-a 1 anine 

L-N-methyl ser ine 

( 2 ) -N-inethyl-3-N-ethyl-diamino- 

propionic acid 

( 2 ) -N-ethylureido- ( 5 ) -ethyl amido- 

glutamic acid 

L-N-acetylsarcosyl 

L-N-f ormylsarcosyl 

3- ( pyr idyl ) -L-al anyl 

3" ( py r azo ly 1 ) -L-a 1 any 1 

(3S)-1,2,3, 4-tetr ahydroioquinol ine- 

3 -car bony 1 

L-N-methyl-O-benzylseryl 
L-O-methyltyrosyl 
L-cy c 1 ohexy 1 a 1 any 1 
3-( 2-naphthyl ) -D-alanyl 

3- ( 1-naphthyl) -L-al anyl 

4- Diinethylaininopyridine 
Benzotriazol-l-yloxy-tris(dimethyl- 
amino)phosphonium hexaf luorophosphate ; 
Bis(2-oxo-3-oxazolidinyl)phosphine 
chloride 

3-(3-Benzthienyl ) alanine 
3-(3/4,5-tr ime t hy 1 pheny 1 ) a 1 an ine 
D-3- ( 4-thi azo ly 1 ) al anine 
homo-c itrul 1 ine 
D-Ser ( O-alpha-L-Rhamnosyl ) 

D-Ly s ( N-eps i 1 on-4 -raethoxy Ibenzoy 1 ) 
Lys (N-epsi Ion-car bony 1-N * -hydrazine) 

D-Lys (N-epsilon-2-pyraz inecarbonyl ) 

Lys ( N-eps i lon-carbony 1-N * -hydr az ine- 
N-acetyl 

D-Lys(N-epsilon-carbonyl-N' -morphoiine) 

D-Lys ( N-eps i lon-c ar bony 1-N ' -piper az in- 
y 1-N" -methyl 

D-3-(pentamethylphenyl ) alanine 
D-4-( 4-methoxybenzoyl )homoal anine 
Homoar ginine( N , N • -guanidino-diEthy 1 ) 



Pro 

(pyro)Glu 

Ser 

Tos 

Trp 

Tyr 

Die 

DeAla 

N-Me-Ser 

N-Me-N-Et-Dap 

EtuEtaGlu 

N-Ac-Sar 

N-Form-Sar 

3-Pal 

3-Pyral 

3-Tic 

N-Me-Ser(OBzl) 

0-Me-Tyr 

Cha 

D-(2)-Nal 

(l)-Nal 

DHAP 

BOP 

BOPCl 
3-Bal 
Tmp 

D-4-Thiaz 
HCit 

D-Ser(0-alpha-L- 
Rha) 

D-Lys (Anis) 
Lys ( N-eps i lon- 
CO-Hyz) 

D-Lys ( N-eps i 1 on 
Pyrz) 

Lys ( N-eps i 1 on- 

CO-HyzAc) 

D-Lys ( N-eps i 1 on 

CO-Morph) 

D-Lys ( N-eps i 1 on 

CONMePip) 

D-Pmp 

D-Mbha 

Harg(N6-diEt) 



The sequence of LHRH has been shown to be 

(pyro)Glu-His-Trp-Ser-Tyr-6ly-Leu-Arg-Pro-Gly-NH2. 
123456789 10 
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Nona- and decapeptides in which the amino add residues at particular places In the sequence have been 
replaced fay other amino acid residues or other moieties are abbreviated by showing the nature of the 
substitution, superscribed by the location, followed by LHFIH as the parent For example, the sequence 

N-Ac-Sar-HiS"Trp-N-Me-Ser-Tyr-D-( 2 ) -Nal-Leu-Arg-Pro-Gly-NH^ 
123 45 6789 10 



is represented 

IN-Ac-Sar^-N-Me-Ser*-D-(2)-Nal«]LHRH; 

and the sequence (pyro)GIu-His-Trp-N-Me-Ser-Tyr-D-TrpC-Leu-Arg-Pro-NH^^ is represented 
[N-Me-Ser*-D-Trp«-Pro3-NHEt]LHRH. 

As used herein, the tenm "pharmaceutically acceptable salts" refers to salts that retain the desired 
biological activity of the parent compound and do not Impart any undesired toxicologlcal effects. Examples 
of such salts are (a) add addition salts fonmed with Inorganic acids, for example hydrochloric add. 
hydrobromic add. sulfuric add. phosphoric add, nitric add and the like; and salts formed with organic adds 
such as, for example, acetic acid, trifluoroacetic add. oxalic acid, tartaric acid, succinic add. maleic add, 
funiaric acid, gluconic add, citric acid, malic add. ascorbic add. benzoic add. tannic acid, pamoic add! 
alglnic add, polyglutamic add, methanesulfonic acid, p-toluenesulfonic add. naphthalenesulfonic acids, 
naphthalenedisulfonic adds, polygalacturonic add; (b) salts with polyvalent metal cations such as zinc! 
calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel, cadmium, and the like; or with an 
organic cation formed from N.N -dibenzylethylene-diamine or ethylenediamlne; or (c) combinations, of (a) 
and (b). e.g.. a zinc tannate salt and the like. 

The term "toweralkyP refers to a straight or branched chain saturated hydrocarbon group having from 1 
to 6 cart5on atoms such as. for example, methyl, etiiyl, n-propyl. Isopropyl. n-butyl, Isobutyl, sec4)utyl. tert- 
butyl. n-pentyl and n-hexyl. 

The term "alkyl of 1 to 12 cari3oh atoms" refers to a straight or branched chain radical of 1 to 12 
caribon atoms. 

The term -cycloalkyl" refers to a cyclic saturated hydrocart)on group having from 3 to 7 cartjon atoms, 
for example, cyclopropyl. cyclobutyl. cyclopentyl. cyclohexyl and cyctoheptyl. 

The term "alkoxy" refers to -OFUi wherein FUi is loweralkyi including, but not limited to. methoxy 
ethoxy. t-butyloxy and the like. 

The term "thioalkoxy" refers to -SR42 wherein FU2 is loweralkyi Including, but not limited to. -SCH3 
-SCH2CH3 and tiie like. 

The term "alkylamino- refers to -NHFU* wherein R44 Is loweralkyi including, but not limited to. 
methylamino, ethylamino and the like. 

The temfi "dialkylamino" refers to -NR^sR^e wherein R45 and R« are independentiy selected from 
loweralkyi including, but not limited to, dimetiiylamino, N-methyl-N-etfiyl-amino and the like. 

The term "cycloalkylamino" as used herein refers to -NHR130 wherein R130 Is a cycloalkyi group. 

The iem "halogen" or "halo" as used herein refers to I, Br. CI or F. 

The term "alkanoyl" as used herein refers to -C(0)Ri3i wherein R131 is loweralkyi. 

The tenm "alkanoylamino" as used herein refers to RsoC(0)NH- wherein R90 is loweralkyi. 

The tenm "alkoxycariDonyl" as used herein refers to R9iOC(0)- wherein R91 Is loweralkyi. 

The term "aryl" as used herein refers to a monocyclic or bicyclic cartDocyclic ring system comprising 
an aromatic cartjocycfic ring. Aryl groups indude. but are not limited to, phenyl, naphtiiyl. indanyl, indenyl. 
tetrahydronaphtiiyl and tiie like. Aryl groups can be unsubstituted or substituted wfth one. two or three 
substitoents independentiy selected from halogen, loweralkyi, hydroxy, alkoxy, tfiloalkoxy, nitro. cyano. 
amino, aikylamino. dialkylamino. alkanoylamino, frihalomethyl and alkoxycarbonyl. Where a specific aryl 
group is mentioned as a substituent in a compound of this invention, ft is to be understood tiiat tiiis 
invention is intended to encompass compounds comprising any aryl group in place of ttie spedfic aryl 
groups mentioned. In particular, where a spedfically substituted phenyl group is mentioned as a substituent 
in a compound of this invention, ft is to be understood tiiat this invention is intended to encompass phenyl 
groups wfth otfier substituents selected from tiie list given above in place of the spedfic substituent{s) 
mentioned. 

The tenm "arylalkyl" as used herein refers to an aryl group appended to a loweralkyi radical induding 
but limited to. benzyl, napmhylmetiiyl^ 4-metiioxybenzyl and tiie like. 

The term "heterocyclic" or "heterocyclic group" as used herein refers to any 3-. 4-. 5- or 6-membered 
ring containing a heteroalom selected from oxygen, sulfur and nitrogen, or a 5- or 6-membered ring 



10 



EP 0 413 209 A1 



containing one, two or three nitrogen atoms; one nitrogen and one sulfur atom; or one nitrogen and one 
oxygen atom; wherein the nitrogen and sulfur heteroatoms can optionally l^e oxidized; wherein the nitrogen 
heteroatoms can optionally be quatemized; and wherein the 5-membered ring has 0-2 double bonds and 
the 6-membered ring has 0-3 double bonds. Heterocyclics also include any bicyclic group in which any of 
the above heterocyclic rings is fused to a benzene ring or another 5- or 6-membered heterocyclic ring 
Independently defined as atwve. Heterocyclics include, but are not limited to, quinolyl. indolyl, benzofuryl, 
benzothienyl, imidazolyl, thiazolyl, benzoxazolyl, furyl, thienyl, pyridyl, pyrimidinyl, morpholinyl, piperazinyl, 
pyrrolidinyl. piperidinyl, thienyl, pyrazinyl, pyrazolyl. thiomorpholinyl, isoquinolyl, indazolyl and the like. 
Where a specific heterocyclic group is mentioned as a substituent in a compound of tills invention, it is to 
be understood that this invention is intended to encompass compounds comprising any heterocyclic group 
in place of the specific heterocyclic group(s) mentioned. 

Heterocyclics can be unsubstituted or substituted with substituents selected from hydroxy, halo, amino, 
alkylamino, dialkylamino. alkoxy, thioalkoxy, formyl, alkanoyi, alkanoylamino. benzyl, loweralkyl. cycloalkyi 
and trihaloalkyl. 

The tennn "(heterocyclic)alkyr as used herein refers to a heterocyclic group appended to a loweralkyl 
radical. 

The term "glycosyl derivative of serine or threonine" as used herein refers to a serine or threonine 
residue which is bonded through its hydroxyl group (either alpha- or beta-glycosidically) to a glycosyl 
radical. Glycosyl radical are derived from a glycopyranose, glycofuranose or an oiigosacdiaride (all of 
which can be optionally protected). These glycosyl radicals are derived from D- or L-monosaccharides such 
as ribose, arabinose. xylose, lyxose, ailose, altrose, glucose, mannose. gulose, idose, galactose, talose. 
erythrose, threose, psicose, fructose, sorbose, tagatose, xylulose, fucose, rhamnose, olivose, otiose, 
mycarose, rhodosamine, N-acetylglucosamine, N-acetylgalactosamine, N-acetylmannosamine; or disac- 
charides such as maltose, lactose, cellobiose, gentibiose, N-acetyllactosamine, chitobiose, beta- 
galactbpyranosyK1.3>-N-acetylgalaclosamine and beta-galactopyranosyl-(1 ,3)- or (1.4)-N-acetyIglucosamine. 
as well as their synthetic derivatives, such as 2-deoxy, 2-amino, 2-acetamideo- or 2-halogeno derivatives. 

Protecting groups for glycosyl radicals include those commonly used in cart)ohydrate chemistry 
including, but not limited to, Ci to Cio acyl groups (such as acetyl, benzoyl, trichloroacetyl and the like) and 
various ethers and acetals such as methyl ethers, methoxmethyl ethers, benzyl ethers, tetrahydropyranyl 
ethers, benzylidene acetais, isopropylidene acetals and trityl ethers. 

Compounds of the invention include: 
[N-Me-Ser*-D-Trp^-Pro3 NHEt]LHRH; 
[N-Me-Sef*-D-LeuS-Pro3 NHEt]LHRH; 
[N-Me-Ser^-D-a-Nal^JLHRH; 
[N-Me-Ser*-D-Trp«-N-Me-Leu7-Pro3NHEt]LHRH; 
[N-Me-Ser*-D-Trp«-N-Me-Leu7-Pro3-AzaGly^°]LHRH; 
[N-Me-Ser*-D-0-t-buty l-Ser« -Pro^ NHEt]LHRH; 
[N-Me-Ser*-D-Arg«-Pro3NHa]LHRH; 

[N-Me-Ser*-D-Lys^-(N-epsilon-isp)-Pro3NHEt]LHRH: " ^ 

[N-Ac-Sar^-N-Me-Ser+-D-Trp^-Pro3NHEt]LHRH; 

[N-Ac-Sar^-N-Me-Ser*-D-2-NaP]LHRH; 

[N-Ac-Sar^-Phe2.N-Me-Ser*-D-Trp^-Pro3NHEt]LHRH; 

[Phe2.N-Me-Ser*-D-Trp«-Pro3NHEt]LHRH; 

[Phe2-N-Me-Ser*-D-2-Nal^ ]LHRH; 

[Phe2-N-Me-Ser^-D-Arg^-Pro3 NHEt]LHRH; 

[D-4-CI-Phe^'2-D-Trp3-N-Me-Ser*-D-ArgS.D-Alaioi-LHRH; 

[N-Ac-Sari-(2)-N-Me-(3)-N-Et-Dap*-D-Trpe-Pro9NHEt]LHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-(2)-Na|6]LHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-Trp^-Pro3NHEt]LHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-Arg«-Pro3NHEt]LHRH; 

[(2) N-Me-(3)-N-Et-Dap*-D-Leue-Pro3 NHEtJLHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-0-t-butyl-Ser^-Pro9NHEt]LHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-Trp«-N-Me-Leu7-Pro9NHEt]LHRH; 

[(2)-N-(EthylaminocartDonyl)-(5)-N-Ethylamido-GIu^-N-Me-Ser*-D-2-Nal]LHRH; 

[N-Me-Ser*-[2-(S-3-amino-2-oxo-pyrrolldin-1-yl)-S-2-isopropyImethylacetyiP-Pro9NHEt]LHR 

[N-Ac-Sar^-N-Me-Ser*-[2-(S-3-amino-2K)xo-pyrrolidin-1-yl)-S-isopropylmethylacetylf'^-Pro3NHEQ 

[Phe2-N-Me-Ser♦-[2-{S-3-amino-2-oxo-py^'Olldin-1-yl>-S-2^sopropylmethylacetylP-Pro«NHEt]LHRH; 

IN-Ac-D-4-CI-Phe^-D-4-CI-Phe2-D-Trp^'«-N-Me-Ser*-D-Ala^o]LHRH; 
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[N-A(>Pro^-I>CI-Phe2-D-Trp3-N-Me-Ser*-D-Arg5-D-Ala^o]LHRH; 

IN-Me-Phe2-l>2-Nal«-Pro3NHEt]LHRH; 

tN-Me-Tyr5.|>Trp«-Pr69NHEt]LHRH; 

[N-Me-Trp3-D-Trp6-Pro3 NHEtJLHRH; 

[N-Me-1 -NaP-D-Tyr«-Pro3NHEt]LHRH; 

[N-Me-D-2-Nal«-Pro3NHEt]LHRH; 

[D-Trp6-N-Me-Arg8-Pro3NHEt]LHRH 

[OTrp6.Sari°]LHRH; 

[N-Ac-Sar^-D-Phe^-D-1 -NaP-N-Me-TyrS-D-AIaioiLHRH ; 
[^^Ac-3,4-dehyd^o-Pl^ol-4<^l-D-Phe2-D-Trp^•fi-N-M^ 
[N-Ac-E>4-(>Phe''2.Q.B3|3.N.[^^jy,.5.D.Lyse.Q./^la« ] lHrh; 

[N-Me-Phe2-N-Me-TyrS4>TrpS-Pro3 NHEt]LHRH; 
[r^Ac-3,4<lehydro-Pro^-^l-D-Phe2-[>Trp3.N-Me-TyrS-D-^^ 
[^^Ac-D-2-^la^-4-CI-D-Phe2-D-3-PaP-^l-Me-Ser*-Ly^-(^l-e^^ 
(N-epsnon-fsopropyI)-D-A!a^°]LHRH; 

[^^Ac-l>2-Nar-4-Cl-l>Phe2-I>3-Pa|3-N-Me-Tyr^-D-Lyse-(l^epsi^ 
A!a'0]LHRH; 

[N-Ac-D-2-NaI^-4<;!-D-Phe2.D-3-Pal-N-Me-Sei^-Lys5'^N-epsllon-fi^^ 

carbony !pyrazrnyl)-Lys8 (N-epsiiorHsopropy l)-I>Ala^°]LHRH: 

[N-Me-Tyr5-D-Sef«(0-t-butyI)-Pro3NHEt]LHRH; 

[N-Me-TyrS-D-Leu^-Pro^NHBlLHRH; 

[N-Me-Tyr5-[>2-Na|5]LHRH; 

[N-Me-D-Trp^-Pro3 NHEtJLHRH; 

[N-Me-D-2-Na|S]LHRH; 

[N-Me-Tyr5-N-Me-D-Ser«(Ot-butyl)-Pro3NHEt]LHRH; 

[N-Me-Phe2-D-2-Nal«]LHRH; 

[N-Me-Phe2-N-Me-Tyr5-D-Leu«-Pro8NHEt]LHRH; 

[N-Me-Phe2-^^Me-Tyr5-D-Ser6(0-^butyl)-P^o3NHEt]LHRH; 

[N-Me-Tyr5-D-His^(N-lm-Bzl)-Pro3NHEt]LHRH; 

[l^Ac-D-4-CI-Phe^'^-D-2-Thla3-N-Me-Sei^-D-Lyse-D-Ala'0]m 

[N-Ac-D-4-CI-Ph8^*2-l>2-Thia3-N-Me-TyrS-D-Lys«-D-Ala^0]mRH; 

[N-Ac-C>2-Nan-D-4-CI-Phe^-N-Me-Ser*-N-Me-Tyr5-D-Lys^-D-Alai°]LHRH; 

[N-Ac-D-4-CI-Phe^'2-D-2-Thja3-D-Lys6-N-Me-Arg8-D-AIa^0]LHRH; 

[r^Ac-D'4-CI-Phe'-N-Me-D-4'CI-Phe2-D-2-Thia3-D-Lys6-D-A^ 

[N-Ac-D-2-ISIan-N-Me-D-4<;hPhe2-D-3-PaP-Lys5(N-epsi1on-nicti 

epsilon-isopropyl)-D-Ala^°]LHRH; 

[N-Ac-D-2-Nar-D-4-Cl-Phe2.D-3-Pa|3'^-N-Me-Tyr5-Lys8(N-epsito 

tN-Ac-D-2-Nal^-[>4-ChPheMD-3-PaP-N-Me-TyrS-D-Lys«(l4^psilon-^ 

isopropyl)-D-Ala^O]LHRH; 

[N-Ac-D-2-Na|i-D.4-CI-Phe2-D-3-PaP4^l-Me-Tyr5«D-LysG(N-epsilon-c^ 
(N-epsilon-lsopropyl)-D-Ala^o]LHRH; 

[N-Ac-D-2-NaP-D-4-CI-Phe2-D-3-PaP-N-Me-Tyr5-D-Lys«(N-^psilon-ni^^ 

Ala^ojLHRH; 

[fj^Ac-D-2^^^ 

[N-Ac-D-2-Nar-D-4-CI-Phe2.D-3-PaP-N-Me-Tyi«-D-LysS(N-epsiIon-ra 
isopropyl)-D-Ala^O]LHRH; 

[M-Ac-E>-2-NaP-D-4-ChPhe2.D-3-PaP4^l-Me-Tyi«-D-Lys^(N-^psilon-ni^^ 
D-Ala^o]LHRH; 

[N-Ac-D-2-Nan-D-4-CI-Phe2-D-3-PaP-N-Me-Tyr5-D-Lys^(N-epsilon-nicotinyl^^^ 
Sar^o]LHRH: 

[N-Ac-D-2^SlaP-D-4-ChPhe2-D-3-PaP-N-Me-Tyi^-D-Lys«(N-epsiion-niTO^ 

[N-Ac-Sari-D-4-CI-Phe2-[>l-Nap.h^Me-Tyr5.D-Lys^(N-epsiIon-nia)ti 
LHRH; 

[I^^Ac-a2a-GIy^-0-4-CI-Phe2-D-1-NaP-N-Me-Tyr5-D-Lys«(N-epsiIo^^^ 
Ala^ojLHRH; 
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[N-Ac-aza-Qly^-D-4-CI-Phe2-D-3-BaP-N-Me-Tyr5-D-Lys^(N-epsiIon-nlcotinyl^^ 
Ala^o]LHRH; 

[N-Ac-Sari-D-4-CI-Phe2.D-1-NaP-N-Me-Tyi«-D-Lys«(N-epsllorM^^^ 

[N-Ac-Sar^-[>4-CI-Phe2-D-1-Na|3-N-Me-TyirS-D-3-Pal^-D-Alaio]LHRH; 

[N-Ac-D-4-CI-Phe'-D-4-CI-Phe2-D-3-Ba|3-N-Me-Tyr5-D-Lys«-D-Ala^o]LHRH; 

[N-Ac-D-4-ChPhe^-D-4^^l-Phe2-D-1-r^P-N-M©-Tyr5-D-Lys«-l>M^^ 

[N-Ac-D-4-CI-Phe^-D-4-C!-Phe2-D-1-NaP-N-Me-Tyr5-D-Lys^(N-epsilon-ni^ 

[N-Ac-D-2-NaP-D-4-CI-Phe2-D-1-NaP-N-Me-Tyr^-D-Lys^(N-epsilon-nicotinyl)-Lys®(r^e^ 

AlaiO]LHRH; 

[N-Ac-aza-Gly ^-D-4-(CI-Phe2-D-1 rNaP-N-Me-Tyr^-D-Lys^ (N-epsilon-nia^^ 
SariojLHRH; 

[N-Ac-D-2-NaP-D-4-C!-Phe2-D-1-NaP-N-Me-Tyi^-D-Hcit«-Lys8(N-epsilon-isopropyl)-D-^ 

[N-Ac-D-4-CI-Phei-D-4<:i-Phe2-D-3-Ba|3-N-Me-TyrS.D-Lys«(N-^^^ 

[N-Ac-D-2-NaP-D-4-CI-Phe2-I>3-PaP-N-Me-TyrS-D-Lys«(N-^psiIo^^^ 

Ser^ojLHRH; 

[N-Ac-D-2-NaP-D-4-CI-Phe2-D-1-NaP-N-Me-TyrS-D-Lys«(N-epsilon-nlcotinyl)-^ 

[N-Ac-D-2-NaP-D-4-CI-Phe2-[>3-Pa|3-NMeTyr5.D-Arg«-{N^,N'Q<lia)-^^ 

[N-Ac-D-2-Nan-D-4-CI-Phe2-D-Trp3-NMeTyrS-D-Ser5-(0-alpha-L-Rha)-Azagly^o^ 

[N-Ac-D-2-Na|i-D-4-CI-Phe2-D-PaP-NMeTyr5-D-Cit6-D-Alai<*]LHRH; 

[N-Ac-D-2-Na!^-D-4-CI-Phe2-D-PaP-NMeTyrS.D-Hctf-D-AlaiO]LHRH; 

[N-Ac-D-2-NaP-E>4-CI-Phe2-l>PaP-NMeArgS-D-4-(4-methoxyben2oyl)Hala«-D-A^ 

[^^Ac-D-2-NaP-D-4-CI-Phe2-E>PaP-NMeTyr5-D-Lys^(N-epsilorhniro^^ 

A2agly^o]LHRH; 

[N-Ac-Azagly^-D-4-CI-Phe2-[>1 -NaP-NMeTyrS -D-Lys^ -(N-epsilon-nicotiny l)-Lys« (N-^^ 
Azagly'^hLHRH; 

[N-Ac-D-2-Nan-D-4-CI-Phe2-D-PaP-NEtTyrS-D-Lys«(N-epsilon-nicotinyH^ 
LHRH; 

[N-Ac-D-2-Na|i"D-4-CI-Phe2-[>PaP-WsopropyhTyr5-D-LysS(N-epsil^ 
D-A!a^O]LHRH; 

tN-Ac-D-2-Nal^-D-4-CI-Phe2-l>PaP-Ser*(0-P03H2)-NMeTyrS-D-Lys«(l^psilon^ 

isopropy!)-D-Ala^O]LHRH; 

[N-Ac-D-2-NaP-D-4-CI-Phe^E>PaP-Sei^-NMeTyr5^0-P03H2hD-Lys^(N-epsnon^ 
isopropyl)-D-Ala^O]LHRH; 

[N-Ac-A2agly^-D-4-ChPhe2.D-NaP-Ser*(0-P03H2)-NM©Tyr5-D-Lys^(N-epsilon-nic^^ 
lsopropyl)-OAra^o]LHRH; 

[N-Ac-Azaglyi-D-4-CI-Phe2-[>Na|3-NMeTyi«-(0-P03H2)-D-LysP(N'^psilon-nic^ 
isopropyl)-D-Ala^o]LHRH; 

[r^Ac-D-2-NaP-D-4-CI-Phe2-D-PaP(N'-oxide)-NMeTyrS-D-Lys5(N-^^ 
isopropyl)-D-A!a^o]LHRH; 

[N-Ac-D-2-NaI^-D-4-CI-Phe2-D-PaP-NMeTyrS-D-Lys^(N-epsiion-nicotinyl-N'<>xlde)-Lys^(N^ 
D-AlaiO]LHRH; 

N-Ac-GIy-D-4<;i-Phe-D-3-PahSer-N-M©-Tyr-D-Lys(N-epsilon-ni(X)tinyl)-Let^ 
AlaNH2; 

N-Ac-D-2-Nal-D-4-ChPhe-D-4-Thlaz-Ser-N-Me-Tyr-D-Lys(N-«psilo 
Pro-D-AlaNHa; 

N-Ac-D-2-NahD-4-ChPh©-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsi!onHriicoti 
Pro-SarNH2; 

N-Ac-!>4-CI-Phe-[>4-CI-Phe-D«2-Thia-Ser-N-Me-Tyr-D-Lys-N-Me-Leu-A^^^ 

N-Ac-[M-CI-Phe-[M-CI-Phe-E>1-NaI-Ser-N-Mo-Tyr-D-Lys-Leu-Arg-Pro- 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Cha-Arg-Pro-D-AI^ 

N-Ac-Sar-D-4-CI-Ph©-[>1-NaI-Ser-N-Me-Tyr-E>Lys-Leu-Arg-Pro-l>Ala^ 

^^Ac-Sa^D-4-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pr(>D-AlaNH2; 

N-Ac-Sar-D-4-Cl-Phe-D-1-Nal-Ser-N-Me-Tyr-D-3-Pal-Leu-Arg-Pro-D-AlaNH2: 

N-Ac-Sar-D-4-CI-Phe-C>-1-Nal-Ser-N-Me-Tyr-D-Lys(N-^psilon-nte^ 

N-Ac-Sar-D-4-CI-Phe-1 -Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHz ; 

N-Ac-Gly-D-4-CI-Phe-D-l -Nal-Ser-N-Me-Ty r-D-Lys-Leu-Arg-Pro-D-AlaNHz ; 

N-A(>D-4-CI-Phe-D-4-Cl-Phe-l>3-BaI-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-^^ 

N-Ac-D^CI-Phe-D-4<JI-Phe-l>Tip(formyl)-Ser-N-Me-Tyr-D-Lys-Leu-^^^ 
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h^Ac-D-4'C!4^he-D-4-ChPhe-N-Me-I>1-NaI-Ser-r^Me-Tyr-D-Lys-Leu-Arg-P^ 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-E)-2-NahSer-N-Me-Tyr-D-Lys(r^€psi 

N-Ac-I>4'CI-Phe-D-4-CI-Phe-D-2-Thia-Ser-Tyr-D-Lys-Leu-Arg-Pro-SarN^ 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-H-Clt-Leu-Arg-Pr^ 

N-Ac-D-4-CI-Phe-^>4-C^Ph8-D-3-BaI-Ser-^^Me-Tyr-D.Lys(N-epsiI^^^^ 

N-Ac-D-2-Nal-IM^I-Phe-D-3-Pal-Ser-N-Me-Tyr-D-a-Pal-l^Lys{I^ 

N-Ac-D-2-NaI-D-4^hPhe-I>3-PahSer-N-Me-Tyr-D-Lys(^^ 

isopropyl)-Pro-D-AIaNH2; 

N-Ac-Sar-CM<;hPhe-C>1-Nal-Ser4s|-Me-Tyr-D-Lys(N-ep^^^^ 
AiaNhb; 

N-Ac-Sar4>4-Cr-Phe-D-3-Bal-Ser-N-Me-Tyr-D-Lys(N-epsnorbnicotin 
Ala-NH2; 

N-Ac-aJpha-Azagly-D-4-CI-Phe-D-1-NahSer-N-Me-Tyr-D-Lys(N-epsito 
isopropyl)-Pro-D-AIaNH2; 

N-Ac-D-2-NaI-D-4<a-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(r^^^ 

N-Ac-l>2-Nal-D-4-CI-Phe-[>3-Pal-Ser-N-Me-Tyr-D-Lys(r^^ 

lsopropyl)-Pro-D-AIaNH2; 

N-Ac-D-4-C^Phe-D-4-CI-Phe-D-2-Thla-Ser-N-Me-Tyr-D-Lys^^ 
NH2: 

N-Ac-D-2-NahD-4^l-Phe-D-3-Pal-Ser-N-Me-Tyr-I^^^ 

Pro-OAIaNH2; 

^Ac-[>2-Na^^^ 

N-acetyI-alpha-aza-aIanyl-D-3-(4-ch!orophenyl)alanyI-D-3-(1-n^ 

lysyl(N-epsHon-nicotinyO-leucyl-lysyl(N-epsilon-lsopropylHp 

N-acetyl-aIpha-aza-3-(4-chIorophenyl)alanyl-D-3-(4H;hIorophenyl)alan 

m8thyI-tyrosyI-[>lysyl{r^psilon-nicotinyl)-[eucyl-lysyl(N^ 

^^acetyl-alpha-aza-3-(2-naphthy^)alanyhD-3-(4-chIorophenyl)alanyl-D-^ 

methyl-tyrosyI-D-lysy!(N-epsi!orMiicotinylHeucyl-lysyl(N-epsilon^^ 

N-acetyl-alpha-a2a-phenyIaIanyhD-3-(4-chIoropherTyl)alanyh^ 

tyrosyl"[>lysyI(r^«psilon-nicotinyl)ieucyI-lysyl(N-epsllon^sopropyl)-p^^ 

^^acety!-alpha-aza-3-{4-fluorophenyl)alanyl-D-3-(4-chlorophenyl^ 

methyl-tyrosyl-E)-lysyl(N-epsilon-nlc»tinyi)-!eucyl-lysyl(N-epsilon-isopro^^ 

N-acetyl-aIpha-a2a-sarcosyl-D-3-(4-chlorophenyl)alanyl-D-3-(1-^^^ 

D-Iysyl(N-epsilon-nicotiiiylHeucyHysyl(N-^psilon-is^^^ 

l^methyl-alpha-aza-pyroglutamyl-E>-3-(4<h!orophenyI)alanyh 

tyrosyhl>lysyl(N-epsilon-nicotinyJHeucyWysy!(N-epsilon-isopropylH^^ 

N-acetyl-a!pha-aza-tyrosyl((>^Tiethyl)-E>^(4<jhlorophen 

me%!-tyrosyl-D-lysyl(N-epsllon-ni(X)tinyl)-leucyl-lysyl(N-epa 

N-acetyI-alpha-aza-3-(3-benzth[enyI)aIanyl-D-3-(4-chloroph^^ 

methyl-tyrosyl-D-lysyI(N-epsilorbnicotinylHeucyHysyl(N-epsilonHsopropy 

N-acetyl-alpha-aza-3-{2-thfenyI)alanyl-D-3-{4-chlorophenyl)aIanyl-^ 

me%l-tyrosyI-D-lysyI(N-epsilonHilcotinylHeucyHysyI(N^^ 

N-acetyl-alpha-a2a-glycyl-D-3-(4-chlorophenyl)alanyI-D-tryptyl-^^ 

epsiIon-nlcotinyl)-leucyl-lysyl(N-epsilon^sopropyl)-prolyl-D-alanylamide; 

^^acetyl-aIpha-aza-gfycyl-D-3-(4-chlorophenyl)alanyhD-tl^ 

l>lysyl{N-epsilon-nlcotiny!)-leucyHysyl(N'^psiIor^isopropyI)i^^^ 

N-acetyl-alpha-a2a-^|lycyl-I>3^4-chlorophenyOalanyI-D-^^ 

D-lysyl(N-epsilon-nicotinyl)-leucyWysyl(N-epsiIorvlsopropyl)-pro!yl-D-alanylam 

N-acetyl-alpha-a2a-glycyl-[>3-(4^hIorophenyl)aIanyl-D-3-(4^to^^ alpha-methyl- 

tyrosyhD-lysyl(N-epsilon-nfcotlnylHeucylHysyl(N-epsilon-lsopr^ 

N-acetyl-alpha-aza-gIycyl-D-3-(4^Iorophenyl)alanyl-D-3-{cyclohexyl)^ 

lysyl(N-epsilon-nicotnyl)-IeucyhlysyI(N^psilonHSOpropyl)-prolyl-D-alanyI^ 

N-acetyl-alpha-aza-gJycyl-D-3H4-chlorophehyl)alanyl-D-3-(2-thienyO 

Iysyl(N-epsIlon-nicotinyl)-leucyl-lysyl(N-epsflon-isopropyl)-prolyl-^^ 

N.acetyl-aIpha-aza-glycyl-D-3^4H;hlorophenyOalanyI-D-3-(4-^ 

lysyl(N'«psilon-nicotinyl)-leucyHysyl(N-epsilorHSopropylH3rolyh[>aJ^ 

N-acetyMpha-aza-glycy|.D-3^4-chlorophenyDalanyI-D-3-(3iDyridyl^^ 
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lysyl(N-epsilon-nlcotiny!)-leucylHysyl(^^^psilon-isopropyl)-p^oiyl-I>^^ 

N-acetyl-alpha-aza-glycyl-D-3H4-chlorophenyl)alanyl-D4ryptyl-seryl-N-alpha-m 

lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsjlon-lsopropyl)-proV^ 

N-acetyl-alpha-aza-glycyl-[>3-(4-ch!orophenyl)alanyl-D-ti7ptyl(N-indoIe-formyl)-ser^ 

(0-methyl)-D-lysyl(N-epsi!on-nicotinyl)-leucylWysyl(N-epsilon-lsopropyl)-prolyl-D-alanyl^ 

^^acetyI-aIpha-aza•^lycyl-D-3-(4-chlorophenyl)alany^-E>-3■^3-benzthienyO 

(Om0thyl)-D-lysyl(N-epsilon- nicotiny!)-leucyl-lysyl(N-epsiIon-isopropyl)-prolyl-D-alanylamide; 

N-acetyhalpha-aza-^lycyl-D-3-(4-ch!orophenyl)alanyl-l>3-{4-chlorophenyl)alanyl^^^ 

tyrosyl(OHnethyI)-D-lysyl(N-epsilon-nlcotinyl)-leucyhlysyl(N-epsUon^ 

N-acetyl-a!pha-aza-glycyl-D-3-(4-chlorophenyI)alanyl-D-3-(cyclohexyl)alanyl-sei7l-N-^^ 

methyl)-0-lysyl(N-epsilon-nicotinyl)-leucyMysyl(N-epsilon-isopropyl)-prolyl-[>^ 

l^acetyI-aIpha-aza-^Iycyl-D-3-(4-chlorophenyl)alanyl-D-3-(2-thlenyl)alanyl-seryl^ 

methyl)-[>lysyl(N-epsilon-nlcotinyl>-leucyl-lysyl(r^epsllon-isopropyl)-prolyl-D-alanyl^^ 

N-acetyl-aIpha-aza-^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(4-thlazol^^ 

methyl)-D-lysyl(N-epsilon-nicotinyl)-!eucyl-lysyl(N-epsjlonHSOpropyl)-prolyI-D-alanylam 

N-acetyI-alpha-aza-fllycyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-pyridyl)alan 

methyl)-D-lysyl(N-epsilon-nicotlnylHeucyl-lysyKN-epsilon-isopropyl)-^ 

N-acetyl-a!pha-aza-^lycyl-D-3-(4-ch!orophenyl)alanyl-D-3-(3-benzthienyl^ 

(0-methyl)-[>-lysyl(N-epsilon-nicotlnyl)-leucyl-lysyl(N-epsilon-isopropyi)-prolyl-D-alanyte^ 

N-acetyl-sarcosyI-D-3-(4-chlorophenyl)alanyl-D-tryptyl-sef7l-N-alpha-me^^ 

nicotinyl)-leucyl-lysyI(N-epsi!on-lsopropyl)-prolyl-D-alanylamide; 

N-acetyl-sarcosyl-D-3-{4K:hlorophenyl)alanyl-D-tryp*yI{N-indole-fo 

(N'^psilon-nicotinyl)-leucyl-lysy!(N-epsilon-isopropyl)-prolyl-D-a^ 

N-acetyl-sarcosyl-D-3-{4-chIorophenyl)alanyhD-3-(3-ben2rthienyl)alanyl-seryl-N-a^ 

(N-epsnon-nicotinylHeucyl-lysyl(N-epsilon^sopropyl)-prolyhD-aIany!amide; 

N-acetyl-sarcosyl-D-3-(4-chlorophenyI)alanyl-D-3-(4K:hlorophenyl)alanyl-seryl-N-alph 

lysyl(N-epsilon-nicotiny!)-leucyl-lysyl{N-^silonHSOpropyl)-prolyl-D-alanylamide: 

N-acetyl-sarcosyl-D-3-(4'Chlorophenyl)alanyl-D-3-(cyclohexy!)alanyl-^^ 

epsilon-nicotlnyl)-leucyl-Iysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-sarcosyl-D-3-(4-ch!orophenyl)alanyl-D-3-(2-th 

epsilon-nicotinyl)-leucyl-lysyi(N-epsilon-isopropyl)-proIyl-D-aianylamide; 

N-acetyl-sarcosyl-l>3-(4K:hlorophenyl)alanyhC>3-(3iDyridyl)ala^^ 

epsiIon-nl<X)tlnyIHeucyl-lysyl(N-epsllon-isopropy!)-prolyl-D-alanylamlde; 

N-acetyl-alpha-aza-^Iycyl-D-3-(4-chlorophenyl)aIanyl-D-tryptyhseryl-N-alpha-m tyro5yl-D-3-(3-pyridyl)- 

alanyl-leucyl-lysyl(N-Gpsllon-isopropyI)-prolyl-l>alanylamide: 

N-acetyl-alpha-aza-glycyl-D-3-(4-ch!orophenyl)alanyhD-tryptyl(N-indoIe-formyl^ 

D-3-(3-pyrldyl)aIanyI-leucyl-!ysyl(N-epsilon-isopropyl)-prolyl-D-aianylamide; 

N-a<»tyl-alpha-aza-^lycyl-D-3-(4-chlorophenyl)alanyl-M^ 

D"3-(3-pyridyOalanyl-IeucyhIysyl(N-ef^llon-isopropyl)-pro!yl-D^alany!amlde; 

N-acetyl-alpha-aza-^lycyl-D-3-(4-chlorophenyI)alanyl-D-3-(4-chlorophenyl)aIa^ 

tyrosyl-D-3-(3-pyridyl)alanyHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-aIanylamide; 

N-ac»tyl-alpha-aza-glycyl-D-3-(4-chIorophenyi)alanyl-D-3-(cyctohexyl)ala^ 

3-{3-pyridyl)alanyl-leucyl-lysyI(N-epsiIon-isopropyl)-prolyl-D-aIanylamide: 

N-acety!-a!pha-aza-glycyl-D-3-(4<hlorophenyl)alanyl-D-3-(2-thienyl)alany 

(3-pyridyl)alanyl-leucyHysyl(l^psilon-lsopropyl)-prolyl-D-alanylamide; 

N-acetyhalpha-aza-glycyl-D-3-(4K:hlorophenyI)aIanyl-[>-3-{4-t^ 

3-(3-pyridyl)alanyl-leucyWysyl(N-€psilon-isopropyl)-prolyl-D-afany!amide; 

N-acetyi-aIpha-aza-^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-{3-pyridyl)alanyl-ser^ 

(3-pyrldyl)alanyMeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-a!anylamlde; 

N-acetyl-alpha-a2a-glycyl-D-3-(4-fluorophenyl)alanyl-D-tryptyl-seryl-N-aIpha-m^ 

epsilon-nlcotinyl)-leucyl-lysyl(N-epsilonHsopropyl)-prolyl-D-alanyIamlde; 

N-acetyl-alpha-a2a-glycyl-l>3-(4-fluorophenyl)alanyl-D-tryptyl(N-indol©-formyl)-ser^ 

D-lysyl(N-epsik)n-nicotinyl)-leucyl-lysyI{N-epsilon-isopropyl)-prolyl-D-alanylamid^ 

N-acety!-alpha-aza-glycyl-D-3-(4-fluorophenyl)alanyhd-3-{3-b8n^^ 

DMysyl(N-epsllon-nicotinyl)-leucyl-lysyI{N-epsiIon-isopropyl)-prolyl-D-alanyIamide; 

N-acetyl-alpha-aza-^lycyl-D-3-(4-fluorophenyl)alanyl-D-3-{4-chlorophenyl)alanyl-ser^ 

tyrosyl-D-lysyl(N-epsilon-nlcotinyl)-leucyl-lysyl(N'^psilon-isopropyl)-prol^ 

N-acetyl-alpha-aza-^lycyl-D-3-(4-fluorophenyl)aIanyl-D-3-{cyclohe)(^ 
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lysyI(N-epsiIon-nic»tinylHeucyl-lysyl(N-epsrlon-isopropyl)i3rolyhI>^^ 

N-acetyl-alpha-a2a-glycyhD-3-(4-fluorophenyl)alanyf-D-3-(2-thienyI)aja^^ 

^ysyl(^l-epsilor^nlcotlnyI)-leucyl-lysyl{^^«psiIon^ 

N-acetyl-aIpha-aza-gIycyl-[>3-(4^fluorophenyl)alanyh[>3-{4.thia2^ 

lysyl(^^epsilon-n^cot•ny0^eucyl-lysyl(N-epsiIo^hisopropyl)-prolyI-C^^ 

r^acetyl"alpha-aza-glycyl-D-3K4-fluorophenyI)alanyhD-3-{3-^^ methyl-tyrosyl-D- 

lysyi(N-epsilon-ni(»tinyl)-leucyl-!ysyf(N-epsiIon-isopropylH3roI^ 

^^acetyI-aIpha-aza-glycyl-D-3-(4-fluorophenyl)alanyl-E>3-(3^w 

lysyl(N-epsi!on-nicotinyI)-leucyl-lysyl(N-epsiIorhisopropyl)-prol^ 

r^acetyl-aIpha-aza-glycyl-D-3-(2-naph%I)a!anyl-D-t^^ 

nicoliny!HeucyHysyl(I^psilon-isopropyl)-prolyl-E>alanylamid 

N-acetyl-a!pha-aza-glycyh[>3-(2-naphthyl)aianyl-D-tryptyl(N-i^ 

lysy({N-epsilon-nicotinyl)-leucyHysyl(N-epsllon-lsopropyl)-prolyl-I^^ 

N-acetyl-aIpha-aza-glycyhD-3-(2-naphthyf)alanyl-E>3-(^^^ 

lysyl(N-epsnon-nicotinyI)-leucyHysyl(N-epsllon-!SopropylH)rolyl-D-^^ 

N-acetyl-alpha-a2a^lycyl-D-3-(2-naphthyI)alanyI-D-3-(4-chto^^^ 

lysyl(N-epS!lon-nicotinyl)-leucyHysyl(N-epsiIon-isopropyl)-prolyl-C^^ 

N-acetyl-aIpha.a2a^lycyl-D-3-(2-^iaphthyl)a!anyl-D-3-(cy^^^^^ 

{N-epsHorhnfcotinyl)-leucyl-lysyl(N-epslloi>isopropyl)-prolyhC^ 

^^acetyl-a!pha-^^lycy^D.3-(2■flaphthyl)a!anyl-D-3-{2-thienyl)^^^ 

(r^epsilon-nicotinyl)-!eucyl-lysyl(N-epsi!on-lsopropylH3rolyl-^ 

N-acetyl-aipha-azarglycyhI>3K2'TOphthyl)aIanyl-D-3-(4-th 

(l^epsllon-nlcotjnylHeucyl-lysyl{N-epsilorvisopropyl)-proly^ 

N.ac8tyl-alpha-a2a-glycyl-D-3-(2-naphthyOalanyhD-3-(3-pyridyI)^^^ 

{N-epsllon-nia)tinyl)-leucyI-lysyl{N-epsi!on-lsopropyl)-prolyl-E^^ 

N-acetyl-aIpha-aza-glycyI-D-3-(2-naphthyl)alanyl-D.3-(3-^ 

(N-epsiIon-nf(X)tlnyl)-IeucyhlysyI{N-epsrionHsopro^^^^ 

N-acetyl-alpha-aza-glycyl-D-phenylalanyl-D-tryptyl-seiyl-N-alpha-m^ 

leucyl-lysyl{N-epsllon-lsopropyl>-prolyI-D-alanylamlde; 

N-acetyl-alpha-aza-gIycyl-D-phenylalanyr.[>.tryptyI(NH^^ 

epsilon-nicotinylHeucyl-lysyl(N-epsiIon-isopropyl)-profyhE)-alanylamide; 

^^acetyI-afpha-aza•^lycyl-D-phenylalanyl-D-3-(3-benzthienyl)aJa^ 

epsi!on-nicotinyl)-leucyl-lysyl(N-epsi!on-isopropyl>-prolyl-D-aIanylam 

N-acetyl-alpha-aza-glycyhD-phenylalanyI-[>3-(4-chloroph 

epsilon-nicotinyl)-ieucyl-lysy!(N-eps!lonHsopropyI)-^^ 

N-acetyhalpha-a2a-glycyl-D-phenylalanyl-[>3-(cyclohexyl)alanyl-ser^ lysyI{N- 

epsilon-nicotinyI)-leucyl-lysyl(N-^psilonHsopropyl)-proIyl-D-alanylamide; 

N-acetyNaIpha-aza-glycyhD-phenylalanyl-D-3-(2-thieny!)alanyl-^ 

epsiIon^^licotinyl)-l8ucy^-lysyl(N-epsilon^sopropyl)-proly^-D-aianylamide; 

N-acetyl-aIpha-aza-glycyl-D-^henylaIanyl-D.3-{4.thla2olyl)alanyl-ser^ 

epsiloa-fllcotinyl)-leucyl-lysyl(N-epsilonHsopropyl)-prolyl-D-a!anylamide; 

N-acetyhalpha-aza-glycyhDi3henylaIanyI-D-3-(3iDyridyl)a^^^ 

epsi!on-nicotinyl)-leucyl-lysyl{N-epsilonHSopropyl)-proIyl-D-alanyl^ 

N-Ac-D-2-NaI.alpha-a2a-4-ChPhe-!>3-PahSer-N-Me-Tyr-D-Lys{N^^^^ 

isopropyO-Pro-D-AlaNHa; 

N-acetyl-D-3-(2-naphthyl)a!anyl-aIpha-a2a-3-(2-napht^^^ 

tyrosyl-D-lysyl(N-epsilon-nlcotinyl)-leucyWysyl(N-epsl!on-iso 

N-ac8tyl-D-3.{2-naphthyl)alanyl-aIpha-a2a-3-(4-fIuorophenyl^^ 

methyl-tyrosyl-D-lysyl{N-epsilon-nicotinyI)-leucyl-lysyl(r^ 

N-acetyl-D-3-(2-naphthyl)alanyl-alpha-aza-3-(4-methoxyphenyl)alan 

methyhtyrosyl-D-lysyl(N-epsilon-^iicotinyl)-leucyHysyl(N^^ 

^^acetyl-D-3-(2-naphthyI)alanyl-alpha-aza-tryptyl-D-3-(3-pyrid^ tyrosyl-D-lysyl- 

(N-epsiIon-nicotinyl)-leucyl-iysyl{N-epsilonHSopropyl)-proIyl-D-aJanylamlde; 

N.acetyl-D.3-(2-naphthy!)alanyl-a]pha-aza-3.(3-benzthienyl)aI^^^^ 

tyrosyI-D-lysyl(N-epsilonHiic»tinylHeucyl-lysyl(N-epsilonHsopropyl)-proryl-C^^ 

N-acetyl-D-3-(2-naphthyl)afanyl-alpha-a2a-3-(cyclohexyl^^ 

tyrosyl-D-lysyl(N-epsilon-nlcotinyl)-leucyl-lysyI(N-^psilon-isopropyl)-^ 

N.acetyl-D-3-{2-naph%l)alanyl-alpha-a2a-3-(2-thienyl)a^^ 
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tyrc«yI-D-Iysyl(N-epsilon-nicotinyl)-!eucyl-lysyl{N-epsilon-isopropyl)-proIyl-D-alany!arnide; 

N-Ac-a!pha-a2ehGly-alpha-aza-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-L^^ 

isopropyl)-Pro-D-A!aNH2; 

N-acetyl-alpha-aza-glycyl-alpha-a2a-3-(4-chlorophenyl)alanyI-D-3-(3-benzthienyl)alanyl-se 

tyrosyhD-lysyl{N-epsilon-nicotinyl)-leucyl-Iysyl(N-epsilonHsopropyl)-prolyl-D-alanylam 

N-a(»tyl-alpha-a2a-glycyl-alpha-aza'^(4-chlorophenyl)a!anyl-D-ti7pty 

(N-epsiIon-nicotinylHeucyWysyl(N-epsiIonHSopropyl)-prolyl-[>-a!anylarnid8; 

N-acetyl-aIpha-a2a-^lycyl-a(pha-aza-3-(4-chlorophenyl)alany!-D-tryptyl(N-indole-foim 

me%l-tyrosyl-D-lysyl(N-epsilon-nlcotinyI)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alan 

N-acetyl-alpha-aza-^lycyl-a!pha-aza-3-(4-chlorophenyl)alanyl-D-3-(4-ch!orophenyl^ alpha- 

methyi-tyrosyl-D-lysyl(N-^psilon-n!Cotinyl)-leucyl-lysyl(N-epsllon-lsopropyl)-prolyl-^^ 

N-acetyl-aIpha-a2a-^lycyl-alpha-aza-3-(4-chlorophenyl)alanyl-D-3-(2-thienyl)alanyl-seryl-^^^ 

tyrosyI-D-iysyI{N-«psilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-al^ 

N-acetyl-alpha-aza-^lycyl-alpha-aza-3-(4K;hlorophenyl)aIanyI-l>^2 

tyrosyl-D-lysyl(N-epsiIon-nicotinyl)-leucyl-lysyl(N-Gpsi1on-isopropyl)-prolyl-D-alanylam 

N-Ac-Sar-alpha-aza-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsllon-nicotinyl)-Leu-Lys(N-eps^ 

isopropyl)-Pro-D-AlaNH2; 

N-acetyl-sarcosyl-alpha-aza-3-(4-chIorophenyl)alanyl-D-3-(3-ben2thienyl)alanyl-ser^ 

I>lysy!(N-epslIon-nicotinyl)-leucyl-lysyl(N-epsiIon-lsopropyl)-prolyI-D-alanylamlde; 

N-acetyl-«arcosyl-alpha-a2a-3-(4-chlorophenyl)alanyhD-3-(2-thienyl)alanyl-seryh 

lysyl(N-epsilon-nicotjnyl)-leucyl-lysyI{N-epsiIonHsopropylH)rolyl-D-a!anylamide; 

N-acetvl-sarcosyl-alpha-a2a-3-(4-chlorophenyl)aIanyl-D"try^ 

epsilon-nlcotinyl)-leuc^I-lysyl(N-epsilon-isopropyl)-proiyl-D-alanylamide; 

N-acetyl-sarcosyl-aIpha-a2a-3-(4H:hIorophenyl)alanyl-D-tryptyl(NHndole-formyl^ 

D^lysyl(N-epsilon-nicotinyl)-leucyl-lysyI(N-^psiIon-lsopropyl)-prolyl-D-alanylamid^ 

N-acetyl-sarcosyl-alpha-aza-3-(4-chlorophenyl)aIanyhI>3-(4K:hlorophenyO alpharmethyl- 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N'^psik)nHsopropyl)-prolyl-D-alanylamide; 

N-acetyl-sarcosyl-aIpha-a2a-3-(4-chlorophenyl)alanyl-l>3-(4-methoxyphenyl)a^ 

tyrosyl-D-ly5yI(N-epsjlon-nicotinyl)-!eucyl-!ysyl(N-epsilon-isopropyl)-proIyI-D-al^^ 

N-acetyI-[>3-(2-naphthyl)alanyl-[>3-{4-chlorophenyl)alanyl-^ 

tyrosyl-D-lysyl(N-epsllon-nlcotinyl)-leucyl-lysyl(N«^psjlon-isopropyI)-prolyl-D-alanylamide; 

N-acetyl-[>3-(2-naphthy!)alanyl-[>3-(4-chlorophenyl)alanyl-D-3-{3-benzthlenyl)aIa^ 

tyrosyl-D~lysyl(N-epsilon-nlcotiny!)-leucyHysyl(N-epsilonHSopropyl)-prolyl-D-alany!amide 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(2-thlenyOalan 

tyrosyl-C>lysyl(N-epslIon-nlcotlnyl)-leucyHysyl(N-€psilon-isopropyl)-prolyl-D-alanyla^^^ 

N-acetyl-D-3-K2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-tryptyl-seryl-N-aI^^ 

epsilon-nicotinyl)-leucyl-iysyl(N-epsilon-isopropyl)-proIyl-D-alanylamide; 

N-acetyl-D-3-(2-^aphthyl)alanyl-D-3-(4K5hlorophenyl)aIanyl-D^ 

tyrosyI"C>!ysyl(N-epsilon-nlcotiny!)-leucy!-lysyI(N-epsilon-lsopropyl)-pro^ 

N-acetyl-D-3-{2-naphthyl)alanyl-D-3-(4-chlorophenyl)aIanyl-D-ti7ptyl(N-indo!^ 

tyrosyl"D-lysyI(N-epsilon-nlcotinyl)-Ieucyl-lysyl(N-epsilon-lsopropyl>-prolyl-D-alanylamid0; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(4-methoxyp^ 

methyl-tyrosyl-[>lysyl(N-epsi!on-niccrtinyl)-leucyhlysyl(N-epsllon-isopropyl)-proly^ 

N-acetyl-D-3-{2-naphthy!)alanyl-D-3-(4<hlorophenyl)alanyl-D-tyrosyl(0-methyl)-ser^ 

D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-C>alanyIarnide; 

N-acetyI-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)aIanyl-E^ 

tyrosyhD-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-D-3-(2-naphthyl)alanyI-D-3-(4-chlorophenyl)alanyl-D-3-(cyclohexyl)alanyl-^^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsilon-isopropyl)-proIyl-D-alanyla^ 

N-Ac-[>2-Nal-D-4-CI-Phe-N-alpha-a2a-3-Pal-Ser-N-Me-Tyr-D-Lys(N-^psllon-ni^^ 

isopropyl)-Pro-OAIaNH2; 

N-acetyl-D-3-(2-naphthyl)alanyhD-3-(4K:hlorophenyl)alanyI-N-alpha-aza-3-(1-naphthyl^ 
methyl-tyrosyl-D-lysyl(N-epsllon-nicotinyl)-leucylHysyl{N-epsllon-lsopropyl)-prolyl-D-alanylam 
N-acetyl-D-3-(2-naphthyl)a!anyhD-3-(4H:h!orophenyl)alanyl-N-alpha-aza-3-(3-b^ 
alpha-methyl-tyrosyl-[>lysyl{N-^psilon-^icotinyl)-leucyl-lysyl(N-epsilon-isopropy 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-N-a!pha-a2a-tryptyl-sei7h methyl-tyrosyl- 

D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alan^ 

N-acetyl-D-3-{2-naphthyl)alanyl-D-3-(4-chlorophenyI)alanyl-N-alpha-a^ 
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aIphaHTiethyl-tyrosyl-D-lysyl(N-epsilorHnicotinyO-leucyl-lysyl(N-^ 

^^■acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)aIanyl-^^alpha-aza-tryptyK 

alpha-me%l-tyrosyl-Wysyl(N-epsilon-nicotinyl)-leucyHysyl{N-epsiloiv4sopropyl>-prolyl-C^ 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-N-a)pha-aza-^-(4-methylph8n 

alpha-me%l-tyrosyl-D^ysyl(^^epsiIon-nicofinyl)-leucyl-lysyl(N-epsilon^sopropyl)^^^ 

N-acetyl-D-3-(2HiaphthyOalanyl-D-3K4^hlorophenyOalanyW^-alpha-aza-3-(2-^ 

methyhtyrosyl-I>lysyl(N-epsilon-nicotinyl)-leu(^hlysyl(N-epsilon^sopropyl)-prolyl-D-a^ 

N-acetyI-D-3-(2-naph%0alanyl-D-3-(4<hlorophenyl)alanyl-N-alpha-aza-3-(4s*lo«^^ 

alpha-methyl-tyrosyl-l>iysyl(ht«psiIon-nicoHnyl)-leucyl-ly8yl(l^^epsSto^ 

N-acetyl-D-3K2-naphthyOalanyl-D-3-(4-chlorophenyl)aIanyl-N.alpte-a2a-3-(4-me^ 

alpha-m©%l-tyrosyl-D-lysyl(N-epsilonHiicotinylHeucyHysyl(N-epsilonssopropyl)-^^ 

N-acetyl-D-3-(2-napWhyOalanyl-D-3-(4^lorophenyl)aIanyl-N-alpha-aza-3-(3-quiiK)ty 

methyl-tyrosyW>lysyl(N-epsiloiHiicoanylHeucyl-lysyl(N-epsilon-isop 

N-acetyl-D^2-naphthyl)aIanyl-D.3-(4H*lwophenyOalanyhN-alpha-a2a-3K^^^ 

niethyl-tyrosyl-D-lysyl(N-epsilon-nicofinylHeucyhlysyl(N-epsilon-isopropylH)rolyl-D-alanylam 

^^Ac-a2a-Gly^>4-C^Phe-D-14JaI-N.M8-Ser-Tyr-D-Lys(N•epsilorH1!coli^yl)-^^M^ 
isopropyO-Pro-D-AlaNHa ; 

N-Ao-aza-Gly-D-4-CI-Phe-D-1-Nal-N-Me-Ser-I^Me-Tyr4>Lys<N-epsilon-nlcotiny^ 
isopropyl)-Pro-D-AlaNH2: ' * t~ 

^^^^JIy-'^C|.Phe-I>14te^Thr-N-Me-Tyr-l>Lys{N^psiIons^ 

N-Ac-aza-GlyH>4-CI4»he-D-1-NaKAIa-N-Me-Tyr-D-Lys(N-epsilon-nicotin 
isopropyl)-Pro-D-AlaNH2; 

^^^^®^y-'>4-CI-Phe-D-1-Nal-Gln-N-Me-Tyr-[>Lys(N-epsilon-nico«^^ 

^^Ac■D-2-Na^D-4-CI-Phe-D-3-Pa^Ser-N-M©-Tyr(0-^te)-D-Lys(N^pstlon^1lcotir^^ 
isopropyl)-PFO-D-AlaNH2; 

N-Ac-a2a^3ly-D-4-CI-Phe-D■1-Nal-Ser-^l-Me-Tyr(0-^te)-D4.ys(^l-epsIIon^l^c^ 
isopropyl)-Pro-D-AlaNH2 : j 

N-Ac-a2a-^ly-D-4<a-Phe-D-1-NahSer-N-Me-Phe-D.Lys(N-epsltonMilcofinyO^^ 
Pro-0-AiaNH2: 

N-Ac-aza-^ly43-4-CI-Phe-D-1-Nal-Ser-N-Me-4-F-Phe-D-Lys(N-^psiIon-nicotinylVL^^ 
isopropyl)-Pro-D-AlaNH2; 

JJ^^jjJ^'-Pf'e-I>-3^a^Ser-N-Me-Tyr(0-MehI)-Lys(N-epsi 

N-A<>D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-|v^Me-Lys(N-epsilonHiicofinyl)-^^ 
epalon-isopropyl)-Pro-D-AlaNH2: 

N-Ac-l>2-Nal-D-4^>Phe-D-3-Pal-Ser-N-Me-0^ 
D-AlaNHz; 

^l-Ac-a2a-Gly-[>-4-CI-Phe-D-l-Na^Ser-^^Me-A^g•D-Lys(^^-epsiIon-anisic^^ 

N-Ac-D.2-NaI-D-4^^Phe-0-3-Pal-Ser-^^Me-Arg-l>Lys(N^psiton-an^ 
D-AlaNH2; 

N-Ac-D-2-Nal-D^CI-Phe-D-3-Pal-Ser-N-M©-Hcit(NH2hD-Lys{N-epsilon-nicoti 
isopropyl)-Pro-D-AJaNH2; 

N-A(>D-2-+tel-D-4-a-Phe-D-3-Pa|.Ser-N-Me-Hcrt(NHAc>-D-Lys(N^i^ 
isopropyO-Pro-D-AlaNHz; ' \ 

N-Ac-a2a-Gly-D-4<JI-Phe-D-Tmp-Ser-N-Me-Tyr.£)-Lys(N-epsllonMilcotfnlc)-L^^ 

D-AlaNH2; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-3-BaI-LeuM.ys(N-epsilon-i^^^ 

N-acetyl-D-3-(2-naphthyl)alanyl-I>-3-(4^hlorophenyl)aIanyl-D-3^3-pyridyl)alan^ 

tyrosyl-D-lysyl-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(3i3yridyl)alany^ 

tyrosyl-DK)mithyWeiKjyhlysyl(N-epsilon-isopropyl)-prolyl-D-alanylam 

N-ac8tyM>3K2-napli%0alanyl-D-3-{4-chlorophenyl)alanyl-D-3-(3^ 

tyrosyl-D<itivllyl-leucyWysyl(N-epsilon-isopropyl)-prolyl-D-aIanylafnide; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-<4^hlorophenyl)alanyhI>3-(3ijyridyl)aIa^^ 
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tyrosyl-D-hom<x:itmllyl-leucyl-lysyl(N-epsi!on-isopropyl)-prolyl-l>alanylarnide; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4<;h!orophenyl)a!anyl-I>3-(3-pyridyl)a!^^ 

tyrosyl-D-arginyl(N°<ilethyl)-leucyl-lysyl(N-^psllon-isopropyl)i)rolyl-D-alan^ 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-pyridyl)alanyh 

tyrosyl-D-arginyl-Ieucyl-lysyl(N-epsilon-isopropyl)-prolyi-D-alanylamide; 

N-Ac^D-2-NaI-D-4-CI-Phe-D-3-PaI-Ser-^^Me-Tyr-D-Lys(N-epsilol>an^ 

D-AlaNHa; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-1-NaKSer-N-Me-Tyr-!>Ser(0-alpha-L-Rha)-Leu-Lys(N-epsllo 
AlaNHa; 

N-Ac-D-2-Nal-E>4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys{N-epsilon-nlcotiny!)-Ch^ 
Pro-D-AlaNHa; 

N-Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N'^psilon-nicotiny^^^^ 
Pro-D-AlaNHa: 

N-Ac-a2a-Gly-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotiny 
Pro-D-AlaNH2; 

N-Ac-Sar-D-4-Cl-Phe-D-1-Nal-Ser-N-Me-Tyr-l>Lys(N-epsilon-nicotinyl)-Ser-Lys(N-ep 
AlaNHa; 

N-Ac-Sar-D-4-CI-Phe-D-1-NaI-Ser-^^Me-Tyr-D-Lys(N•^psilo^-nic»tinyl)-Se^^ 
N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Ly 
N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PaI•Ser-^^Me-Tyr-D-Lys{N-epsilor^nicotinyl)-^ 
Pro-D-AlaNH2; 

N-Ac-Dr2-Nal-D-4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-D"Lys(N-epsilor^^ 

N-Ac-D-2-NahD-4-CI-Phe-I>3-Pal-Ser-N-Me-Tyr-[>Lys(N-epsilo 

D-AlaNHa; 

N-Ac-Dr2-Nal-D-4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-l>Lys(N-^psilon-^ 
Pro-D-AlaNHa ; 

N-Ac-Sar-D-4-CI-Phe-D-1-Nai-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys 
aza-GlyNH2: 

N-Ac-aza-<aly-D-4-CI-Ph©-D-l-Nal-S8r-N-Me-Tyr-D-Lys{N-epsiIon-nicotinyl>-Leu^ 
Pro-D-SerNH2: 

N-Ac-D^2-Nal-D-4-a-Phe-D-3-Pa!-Ser-NMe-Tyr-D-Lys(N-epsilon-nicoti^^ 

AzaglyNH2; . 

N-Ac-D-2-Nal-D-4-Cl-Phe-D-3-Pal-Ser-N-Me-Arg-E)-Mbha-Leu-Arg-Pro-D-A!aNH2; 

N-Ac-D-2-Nal-D-4<;i-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Harg(N*3.N®<liEt)-L^^ 

and 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PahSer-NmeTyr-D-Clt-Leu-Arg-Pro-D-AlaNH2. 



Effect and Utilities of LHRH Agonists and Antagonists 

Tiie LHRH agonist and antagonist compounds of tfie invention are useful for treatment of precocious 
pui^erty, prostate cancer, benign prostatic hypertrophy, endonnetriosis, uterine fibroids, breast cancer, acne, 
premenstrual syndrome, polycystic ovary syndrome and diseases which result from excesses or deficien- 
cies in gonadal hormone production in either sex of humans and animals. The LHRH agonists and 
antagonists of the invention are also useful for controlling reproduction in both females and males. LHRH 
agonists, when administered in pulses, are useful as fertility promoters. Compounds of the invention are 
useful for suppressing levels of dihydrotestosterone (DHT). The LHRH agonist compounds of the Invention 
are also useful for growth promotion in female animals and for spawning promotion In fish. 

The compounds of the invention are also useful when administered in comfcjination with a steroidal or 
non-steroidal antiandrogenic agent Examples of suitable antiandrogenic agents include, but are not limited 
to, 5,5-dimethyl-3-(4-nitro-3-trTfluoromethylphenyl)-2,4-imldazoIinedione and 2-methyl-N-(4-nitro-3- 
trifluoromethylphenyl)-propanamide. 

In the practice of the method of this invention an effective amount of a compound of the invention or a 
phamiaceutical composition containing the same Is administered to the human or animal in need of, or 
desiring, such treatment These compounds or compositions may be administered by any of a variety of 
routes depending upon the specific end use, including orally, parenterally (including subcutaneous, 
intramuscular and intraveneous administration), vaginally (particularly for contraception), rectally. buccally 
(including sublingually), transdemially or intranasally. The most suitable route in any given case will depend 
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upon ttie use. particular active ingredient, the subject involved, and the judgment of the medical practitioner. 
The compound or composition may also be administered by means of slow release, depot or implant 
formulattons as described more fully herein below. 

In general, to modulate levels of sex hormones in male or female mammals for the uses herein above 
descnbed. it is expedient to administer the active ingredient in amounts between about 0.01 and 10 mg/l<g 
body weight per day. preferably between about 0.1 and 5.0 mg/kg body weight per day. This administration 
may be accomplished by a single daily administration, by dstribution over several applications or by slow 
release in order to achieve the most effective results. 

The exad dose and legimen for administration of these compounds and compositions will necessarily 
be dependent upon the needs of the individual subject being treated, the type of treatment, the degree of 
affnction or need and. of course, the judgment of the medical practifioner. In general, parenteral administra- 
tor! requires lower dosage than other methods of administration which are more dependent upon absorp- 

A further aspect of the present invention relates to phamiaceutical compositions containing as active 
ingredient a compound of the present invention which compositions comprise such compound in admixture 
witii a phannaceutically acceptable, non-toxic cam-er. As mentioned above, such compositions may be 
prepared for use for parenteral (subcutaneous, intramuscular or intraveneous) administration, particulariy m 
the fomi of liquid solutions or suspensions; for use in vaginal or rectal administration, particulariy in 
semisolid fonns such as creams and suppositories; for oral or buccal administration, particulariy in flie fonn 
of tablets or capsules, or intranasally. particularly in the fomn of powders, nasal drops or aerosols. 

The compositions may coivenientiy be administered in unit dosage form and may be prepared by any 
of the methods well known in the phanmaceuScal art. for example as described in Remington's Phannaceu- 
teal Sciences . Mack Pubfishing Company. Easton. PA.. 1970. Formulations for parenteral a dminisfaation 
may contain as common excipients sterile water or saHne. polyalkylene glycols such as polyettiylene glycol 
oils of vegetable origin, hydrogenated naphflialens and Vhe Rke. Formulations for Inhalation administratiom 
may be solid and contain as excipients. for example, lactose, or may be aqueous or oily solutions for 
administration In the font) of nasal drops. For buccal administration typical excipients include sugars, 
calcium stearate, magnesium stearate. pregelatinated starch, and the like. 

It is particulariy desirable to deliver the compounds of the present invention to the subject over 
prolonged periods of time, for example, for periods of one week to one year fh)m a single administration. 
Vanous slow release, depot or implant dosage fontis may be utilized. For example, a dosage form may 
contain a phannaceutically acceptable non toxic salt of a compound of the invention which has a tew 
degree of soluWIrty in body fluids, for example, (a) an acid addition salt wifli a polybasic add such as 
phosphoric acid, sulfuric acid, citric acid, tartaric acid, tannic acid, pamoic acid, alginic acid, polyglutamic 
acid, n^hthalene mono- or di-sulfonic adds, polygalacturonic acid, and ttie like; (b) a salt witii a polyvalent 
metal cation such as zinc, cateium. bismutti. barium, magnesium, aluminum, copper, cobalt, nickel 
cadmium and tfie like, or witti an organic cation formed from e.g.. N.N'-dibenzylelhylenediamine or 
ethylenediamine; or (c) combinations of (a) and (b) e.g. a zinc tannate salt Additionally, the compounds of 
flie present invention or. preferably, a relatively insoluble salt such as tiiose just described, may be 
formulated In a gel, for example, an aluminum monostearate gel with. e.g. sesame oil. suitable for injection. 
P-articulariy preferred salts are zinc salts, zinc tannate salts, pamoate salts, and the Bke. Anottier type of 
stow release depot fonnulation for injection would contain the compound or salt dispersed or encapsulated 
in a stow degrading, non toxic, non-antigente polymer such as a polylactic acid/polyglycolic add polymer 
for example as described in U.S. Patent No. 3.773,919. The compounds of tfie invention or. preferably 
relatively insoluble salts such as tiiose described above may also be formulated in cholesterol matrix 
pellets, partteulariy for use in animals. Additional stow release, depot or implant formulations. e.g. 
liposomes, are well known in the literature. See, for example. Sustained and Controlled Release Drug 
Delivery Systems . J.R. Robinson ed.. Marcel Dekker. Inc.. New Yori(. IQTa Particular reference IWtti 
respect to LHRH type compounds may be found, for example. In U.S. Patent No. 4.010,125. 



Synthesis of ttie Peptides 



The polypeptides of tfie present invention may be synthesized by any technk)ues that are known to 
tiiose skilled in tiie art. For solid phase peptide synttiesis. a summary of tiie many techniques may be 
found in J.M. Stewart and J.D. Young. Solid Phase Peptide Syntiiesis . W.H. Freeman Co.. San Frandsco. 
1963 and J. Meienhofer. Honnonal Proteins and Peptides , Vol. 2., p.46. Academfc Press (New Yoric). 1973 
For classical solution synttiesis see G. Schroder and K. ljupke. The Peptides . vol. 1. Academk: Pres (New 
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York). 1965. 

In genera!, these methods conr\prise the sequential addition of one or more amino acids or suitably 
protected amino acids to a growing peptide chain. Nonmally, either the amino or carboxyl group of the first 
amino acid is protected by a suitable protecting group. The protected or derivatized amino acid can then be 
either attached to an inert solid support or utilized in solution by adding the next amino acid in the 
sequence having the complimentary (amino or cartx)xyl) group suitably protected, under conditions suitable 
for fonning the amide linkage. The protecting group is then removed from this newly added amino acid 
residue and the next amino acid (suitably protected) is then added, and so forth. After all the desired amino 
acids have been linked in the proper sequence, any remaining protecting groups (and any solid support) 
are removed sequentially or concun-ently, to afford the final polypeptide. By simple modification of this 
general procedure, It Is possible to add more than one amino acid at a time to a growing chain, for 
example, by coupling (under conditions which do not racemize chiral centers) a protected tripeptide witii a 
properly protected dipeptide to form, after deprotection, a pentapeptide. 

A particularly prefered metiiod of preparing compounds of the present invention involves solid phase 
peptide synthesis. 

In this particularly preferred method tiie alpha amino function of the amino acids is protected by an acid 
or base sensitive group. Such protecting groups should have the properties of being stable to the conditions 
of peptide linkage formation, while being readily removable without destruction of the growing peptide chain 
or racemization of any of tiie chirat centers contained therein. Suitable protecting groups are t -butyloxycar- 
bonyl (Boc), benzyloxycarbonyl (Cbz), biphenylisopropyloxycarbonyl, t -amyloxycarbonyl, isobornyloxycar- 
bonyl, (alpha,alpha)-dimettiyl-3.5-dimetfioxybenzyloxycarbonyl, o -nitrophenyisulfenyl. 2-cyano-t -butyiox- 
ycarbonyl. 9-fluorenylmetfiyIoxycarbonyl and tiie like. The t -butyloxycarbonyl (Boc) protecting group is 
prefen'ed. 

Particularly prefen'ed side chain protecting groups are, for arginine: nilro, p -toluenesulfonyl, 4- 
methoxybenzenesulfonyl, Cbz. Boc and adamantyloxycarbonyl; for tyrosine: benzyl, o -bromobenzyloxycar- 
bonyl, 2.6-dichlorobenzyl, isopropyl, cyclohexyl, cyclopentyl and acetyl; for serine; benzyl and 
tetrahydropyranyl; for histidlne: benzyl, Cbz. p -toluenesulfonyl and 2,4-dinitrophenyl; for tryptophan: fbmayl. 

In the solid phase peptide synthesis method, the C-terminal amino acid is attached to a suitable solid 
support. Suitable solid supports useful for the above synthesis are those materials which are inert to the 
reagents and reaction conditions of the stepwise condensation-deprotection reactions, as well as being 
insoluble in tiie media used. Suitable solid supports are chloromethylpolystyrene-divinylbenzene polymer, 
hydroxymethyl-pplystyrene-divinylbenzene polymer, and the like. Chlorometiiyl-polystyrene-1% divinylben- 
zene polymer is especially preferred. For tfie special case where the Oterminus of the compound will be 
glycinamide, a particularly useful support is the t)enzhydrylaminoiX)lystyrene-divinylt)enzene polymer 
described by P. RIvallle, et al, Helv. Chim. Acta. , 54 . 2772 (1971). The coupling to the chlorometiiyl 
polystyrene-divinylbenzene type of resin is made by means of the reaction of the alpha-N-protected amino 
acid, especially the Boc-amino acid, as its cesium, tetramethyiammonium, triethylammonium. 1.5- 
diazabicyclo-[5.4.0]undec-5-ene, or similar salt. The coupling reaction is accomplished In a solvent such as 
etfianol, acetonitiile, N.N-dimetiiylformamide (DMF). and the like, with tiie chlorometiiyl resin at an elevated 
temperature, for example between about 40* and 60 'C, for from about 12 to 48 hours. Prefen'ed reagents 
and reaction conditions Involve the coupling of an alpha-N-Boc amino acid cesium salt with the resin In 
DMF at about 50* C for about 24 hours. The alpha-N-Boc-amino acid is attached to tiie benzhydrylamine 
resin by means of N,N'-dicyclohexylcarbodiimlde (DCC) or N.N'-diisopropytearbodllmide (DIC) wrth or 
without 1 -hydroxy benzotriazole (HOBT), benzotriazol-1 -yloxy-tris-(dimetiiy lamino)phosphonium-hex- 
afluorophosphate (BOP) or bls(2-oxo-3-oxazolidinyl)phosphine chloride (BOPCI). mediated coupling for from 
about 1 to about 24 hours, preferably about 12 hours at a temperature of between about 10* and 50 ' C, 
preferably 25* C in a solvent such as dichlorometiiane or DMF. preferably dichloromethane. The coupling of 
tiie carboxyl group to tiie N-metiiyl-Ser(OBzl) attached to the peptide resin requires catalysis by 4- 
dimethylaminopyridlne (DMAP), in addition to tiie carbodlimide reagent. 

The coupling of successive protected amino acids can be carried out in an automatic polypeptide 
synthesizer as is well known in the art. The removal of the alpha-N-protecting groups may be performed in 
tiie presence of, for example, a solution of tiifluoroacetic acid in methylene chloride, hydrogen chloride in 
dioxane, hydrogen chloride in acetic acid, or other strong acid solution, preferably 50% ti-ifluoroacetic acid 
in dichloromethane at about ambient temperature. Each protected amino acid is preferably inti^oduced in 
0.4M concentration and approximately 3.5 molar excess and the coupling may be carried out in dich- 
lorometiiane, dichlorometiiane/DMF mixtures, DMF and the like, especially in mettiylene chloride at about 
ambient temperature. The coupling agent is normally DCC in dichlorometiiane but may be N.w'-di- 
isopropylcarbodiimide (DIC) or otiier carbodlimide either alone or in the presence of HOBT. N-hydroxysuc- 
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cinimide, other N-hydroxyimldes or oximes. Altemalely. protected amino acid active ester (e.g. p- 
nitrophenyl. pentafluorophenyl and the like) or symmetrical anhydrides may be used.. 

At the end of the sofid phase synthesis the fully protected polypeptide Is removed from the resin. When 
the linkage to the resin support is of the benzyl ester type, cleavage is by means of aminolysis with an 
alkylamine or fluoroalkylamine for peptides with a proline C-tenminus, or by aminolysis with, for example, 
ammonia/methanol or ammonia/ethanol for peptides with a glycine C-tenminus at a temperature between 
about 10 and 50 C. preferably about 25'C. for between about 12 and 48 hours preferably about 18 
hours. Alternatively, the peptide may be removed from the resin by transesterification. e.g., with methanol, 
followed by aminolysis or by direct transamidation. The protected peptide may be purified at this point by 
silica gel chromatography or taken to the next step directly. The removal of the side chain protecting 
groups from the polypeptide is perfomied by treating the aminolysis product with, for example, anhydrous 
liquid hydrogen fluoride in the presence of anisole and dimethylphosphite or other cariwnium scavenger, 
treatment with hydrogen fiuoride/^yridine complex, treatment with trls(trifluoroacetyl)boron and trifluoroacetki 
add. by reduction with hydrogen and palladium on carbon on polyvinylpyrrolidone, or by reduction with 
sodium in liquid ammonia. Side chain protecting groups are prefen-ably removed with liquid hydrogen 
fluoride in the presence of anisole and dimethylphosphite at a temperature between about -10 and +10* C, 
preferably about 0 C. for between about 15 minutes and 1 hour. The fully deprotected polypeptide is theri 
purified by a sequence of chromatographic steps employing any or all of the following types: ion exchange 
on a weakly basic resin in the acetate iom; hydrophobic adsorption chromatography on underivatized 
polystyrene-divinylbenzene (for example Amberlrte XAD); silica gel adsorption chromatography; ion ex- 
change chromatography on carboxymethylcellulose; partition chromatography, e.g.. on Sephadex G-25. LH- 
20. or countercunrent distribution; high performance liquid chromatography (HPLC), especially reverse 
phase HPLC on octyl- or octadecylsilyl-silica bonded phase column packing. 

If a racemic amino acid is used In the 6 position, the diastereomeric nonapeptide or decapeptide final 
products are separated, and fhe desired peptide containing a D -amino add in the appropriate position Is 
isolated and purified, preferably during the above-described chromatographic process. 

The preparation of peptides having C-termlnal azaglydrie amides is preferably done using classical 
peptide solution synttiesis using known peptide infenmediates. This is described in more detail in Example 

The details for the preparation of peptides using classical peptide solution synttiesis are described in 
Example 2. 

The following examples will sen^e to furttier illustrate the preparation of tiie novel compounds of the 
invention. 



Preparation A 



N-(t-Butoxycart3onyl>-N-Metiiyi-0-Benzyl-L-Serine Cyclohexylamine Salt 



Mettiyl iodide (227.2 g) was added to a solution of N-Boc-O-benzyl-L-serine (23.68 g) In dry and freshly 
distilled dimetiioxyetiiane (DME) (370 ml) stinred under nitrogen and cooled to O'C. Subsequently, sodium 
hydride (50% oil dispersion) (6.4 g) was added in portions over 15 minutes. The reaction mixture was 
furtiier stirred at 0-5 C for 22 hours and then decomposed by water, and the organfc layer was 
concentrated. The residue was taken up in water (500 ml) and washed witfi etiier (3x100 ml). The aqueous 
layer was addified with cold IN HCI to pH 3.0, and tiie oil that separated was extracted into ether (3 X 300 
ml). The ethereal layer was washed witii cold 1N sodium tfiiosulfate solution (2 x 150 ml) and sodium 
chloride solution (2 x 150 ml), dried (Na2S04) and concentrated. The caide product was dissolved in etfier 
(300 ml), and cydohexylamine (8.3 g) was added. The salt that separated was filtered and dried to give N- 
(t-butoxycarfDonyI)-N-metiiyl-0-ben2yl-L-serine cydohexylamine salt (CHA), m.p. 134-136* C. [alphag^ -8.6- 
(C I.EtOH); Anal, for C22H34N2O5. Calcd : C. 65.00; H. 8.43; N. 6.89; Found : C. 65.05; H. 8.88; N. 6.91. 



Preparation B 
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N-Acetyl-Sarcosine 



10 



4-Dimethylaminopyridine (3.66 g) was added to a solution of sarcosine (26.7 g) and triethylamino (50 
ml) in (1:1) dioxane-water (150 ml) cooled at 0* C. A solution of acetyl chloride (22.37 ml) in dioxane (20 ml) 
was added dropwise over a period of 30 min. The reaction solution was then stirred at room temperature for 
1 hour and subsequently was acidified to pH 3 with cold 50% aqueous IHCl. The mixture was extracted 
three times with ethyl acetate. The extracts were washed with a saturated NaCI solution, dried over NaaSOi 
and concentrated. The residue was crystallized from ethyl acetate to give N-acetyl-sarcosine. m.p. 135- 
137* C. Fab Mass spec, m/e 132 (M + H); Anal, for C5H9NO3. Caicd : C. 45.79; H. 6.91; N. 10.68; Found : C, 
45.78; H. 7.03; N, 10.64. 



75 



Preparation C 



The following Intermediates were prepared according to the literature: 



20 



25 



Compound 


Reference 


L-3*(1 •Naphthyl)-alanine 
D-3-(2-Naphthyl>-a!anine 
D-3-(3-Pyridyl)-alanine 


Y. Yabe et al.. Chem, Pharm. Bull. 24 , 3149 (1976) 
J. J. Nestor et al.. J. Med. Chem. 25 , 795 (1982) 
P.N. Rao et al.. Int J. Peptide Protein Res. 29 , 118 
(1987). 
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(pyro)Glu-His-Trp-N-Me-Ser-Tyr«D-Leu-Leu«Arg-Pro-NHEt 



In the reaction vessel of a Biosearch 9500 Peptide Synthesizer was placed 1.5 g (1.05 mmol) of Boc- 
Pro-O-Resin (Merrifield resin). Amino acids were added sequentially to this resin according to the following 
synthetic cycle: 

1. Deblocidng , to remove tfie t-Boc group from the alpha-amino function of the peptide, is carried out 
using a solution of 45% trifluoroacetic acid (TFA). 2.5% anisole. 2.0% dimethyl phosphite, and 50.5% 
methylene chloride. The resin Is prewashed with the deblocking solution previously described for one 
minute and then the deblocl<ing reaction Is run for 20 minutes. 

2. Base wash . to remove and neutralize the TFA used for deprotection, is carried out using a solution of 
10% N,N -diisopropylethylamine in methylene chloride. The resin is washed with base three times for 
one minute each time after each deblocking step. 

3. Coupling reaction is carried out using a 3.5-foid molar excess of 0.4M DMF solution of a t-Boc 
protected amino acid derivative along with a 3.5-fold molar excess of 0.4M methylene chloride solution of 
diisopropylcarbodilmide as activator. The activated amino acid is then coupled to the free alpha amino 
group of the peptide-resin. The reaction time is as described in the following protocol. 

4. Wash . each reaction step is followed by three washes of one minute each: one of methylene chloride, 
one of (1:1) methylene-chloride-DMF. and one of DMF. 



55 



Protocol: 



The amino acids are coupled to the resin in the following order using the conditions indicated: 
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Amino Add 

_ 


Wash 


CouDlino 


DGDrotection 


Boc-Arg(Tos) 


basewash 


two-1 hr 


deblock 


BooLeu 


basewash 


two-1 hr 


deblock 


Boc-D-Leu 


basewash 


two-1 hr 


deblock 


Boc-Tyr-( o -Br-Cbz) 


basewash 


two-1 hr 


deblock 


Boc-N-Me^Ser(OB2l) 


basewash 


two-1 hr 


deblock 


Boc-N-Fbrmyl-Trp with or without 0.1% DMAP 


basewash 


four-1 hr 


deblock 


Boc-N-im-CBZ-Hls 


basewash 


fbur-1 hr 


deblock 


Cbz-p-Glu 


basewash 


f6ur-1 hr 


none 



Upon the completion of the synthesis the resin is removed from the reaction vessel and dried in vacuo 
to give the protected polypeptide resin. The protected peptide Is removed from the resin upon treaEnenTii 
room temperature with anhydrous ethylamine with or without 10% DMF or methanol for 48 hours. The resin 
beads are filtered and washed with methanol. The filtrate is concentrated in vacuo and the residue is 
triturated with water to give, after filtration and drying, the protected peptide "aTa white powder. The 
protecting groups are finally removed upon treatment at o' C for 1 hour with 5 to 10 ml anhydrous liquid HF 
^ in the presence of 1 mi of anisole and 0.5 ml of dimethyl phosphite. The HF Is evaporated and the residue 
is dissolved in methanol and concentrated In vacuo . The residue is washed twice with ether and then 
dis^lved in a solution of (1:1:0.1) water:acetonitrile:acetic acid, filtered, and lyophilized to give 0.7 g of the 
crude product. Ihe crude peptide is purified by high perfomnance liquid chromatography on a 25 cm x 2.5 
cm Dynamax 018 column (25-40 micron) using solvent mixtures In a gradient ranging from 89% H20/11% 
CH3CN/0.1% TFA to 49% H20^1% CH3CN/0.1% TFA over a period of 50 min. and afterwards changing to 
100% CH3CN/0.1% TFA over a period of 10 min. The flow rate is 15 ml/min and UV detection is at 260 nM. 
The product is eluted at 33.7 min as a single peak, collected and lyophifized to give pure (pyro)Glu-His-Trp- 
N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHB as the trifluoroacetate salt Fab (fast atom bombardment) Mass 
spec, m/e 1296 (M + H) . Amino AckJ Anal.: 0.8 Pro; 0.8 Arg; 1.0 Leu; 1.0 Tyr; 1.6 Trp; 1.0 His; 1.0 Glu. 



Example 2 



(pyro)Glu-His-Trp-N-Me-Ser-Tyr>D-Leu-Leu-Arg-Pro -NHEt 

(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt was prepared using solution synthesis 
cording to the foibwing scheme: 
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FMOC-L-Ser(O-Bzl) 



FMOC-N-Me-L-Ser ( 0-Bz 1 ) 
(a) 



Tyr-D-Leu-OEt 



FMOC-N-Me-Ser ( 0-Bz 1 ) -Tyr-D-Leu-OEt 
(b) 

N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 
FMOC-Trp I 

: (c) 



V 

FMOC-Trp-N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 
(d) 



Trp-N-Me-Ser (0-Bzl ) -Tyr-D-Leu-OEt Cbz-(pyro )Glu-His 

(e) 



Cbz- ( pyr o ) Glu-H i s-Trp-N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 

(f) 
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( pyr o > Glu-His-Tr p-N-Me-Ser-Ty r-D-Leu-rOEt 

(g) 



( pyr o ) Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-OH 
Leu-Arg-Pro-NHEt 

' (h) 



(pyro ) 61u-His-Trp-N-M0-Ser"Tyr-D-Leu-Leu-Arg-Pro-NHEt 

(i) 



Details of the synthesis are as follows: 



(a) FMOC-N-Me-Ser(0-Bzl) 

A suspension of FM0C-Ser(O-Bzl) (4.16 g), parafonmaldahyde (2.0 g), and p-toluenesulfonic add (0^ g) 
in toluene (400 ml) was heated under reflux with azeotropic water removal for 45 min. The solution was 
cooled, diluted with ethyl acetate (250 ml) and washed three times with 5% aqueous NaHCOs. dried 
(NagSO*), and concentrated in vacuo . The residue was purified by silica gel column chromatography 
eluting with (8:2) hexanerethyl acetate to give FMOC-Ser(0-Bzl)-oxazolidin-4-one as a crystalline product 
m.p. 108-109 C. Fab Mass spec, m/e 430(M + H)*. FMOC-Ser-(0"B2l)-oxa2olidin-4-one (3.14 g) wa^ 
dissolved in chlorofonm (40 ml) and trifluoroacetic acid (40 ml) and triethylsilane (2.55 g) was added. The 
solution was stinred at room temperature for 22 hours, tiien concentrated in vacuo . The residue was 
purified by silica gel column chromatography eluting with (95:5) methylene chiorrde:methanol to give 
FM0C-N-Me-Ser(OB2l)-0H as a colorless oil. Fab Mass spec., m/e 432 (M+H)*. 



(b) FMOC N-Me-Ser(OBzO-TVr-[Meu-QEt 

To a stin-ed solution of Tyr-D-Leu-OB hydrochloride (1,649 g) in DMF (10 ml) cooled to O'C was 
added N-ethylmorpholine (0.59 ml) in DMF (1 ml), followed by a solution of FM0C-N-Me-Ser(0-B2l)-0H 
(2.18 g) in DMF (5 ml), followed by a solution of HOBt (0.9315 g) in DMF (5 ml), and followed by a solution 
of DCC (0.947 g) in DMF (2 ml). The reaction solution was stirred at O'C for 1 hour and then at room 
temperature for 4 hours. The solvent was removed in vacuo and the residue was purified by silica gel 
column chromatography eluting with (95:5) methylene chloridermethanol. The product was obtained as a 
semisolid. Rf 0.35. Fab Mass spec, m/e 738 (M* + H). 



(c) N-Me>Ser(C)-B2l)-Tyr-D-Leu-0Et) 

A solution of FMOC-N.Me-Ser(0-Bzl).Tyr-D-Uu-OEt (1.95 g) and N.N-diisopropylamine (10 ml) in dry 
and degassed DMF (10 ml) was stin-ed at room temperature for 2 hours. TTie solvent and excess reagents 
were removed in vacuo and the residue was purified by silica gel column chromatography eluting with 
(95:5) methylene chloride:methanol. The product was obtained as a low melting solid. Rf 0.24. Fab Mass 
spec, m/e 514 (M + H) . Anal for C28H39N3O6. Calcd : C, 65.47; H. 7.65; N. 8.18; Found : C. 65.10; H. 7.77; 
N, 7.98. 



(d) FM0OTrp-N-Me-Ser(0-Bzl)-Tyr-D-Leu-0Et 
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To a stirred solution of N-Me-Ser(0-Bzl)-Tyr-D-Leu-OEt (1.316 g), FMOC-L-Trp (1.09 g) and 
ben20triazo!-1-yloxytrls-(dlmethylamino) phosphonium hexafluorophosphate (BOP) (1.13 g) in acetonitrile (50 
m!) was added triethyfamine (0.347 ml). The solution was stinred at room temperature for 5 hours. The 
solvent was removed in vacuo . The residue was dissolved in ethyl acetate, washed with 5% aqueous 
5 NaHCOa, then with 1N HCI, and finally with saturated aqueous NaCI solution, dried (NasSO*) and 
concentrated in vacuo . The residue was purified by silica gel column chromatography eluting with (95:5) 
methylene chioride:methanol. The product was obtained as a semisolid residue. Rf 0.25. Fab Mass spec., 
m/e922 (M*+H). 

10 

(e) Trp-N-Me-Ser(OBzl)-Tyr-D-Leu-0Et 

A solution of FMOC-Trp-N-Me-Ser(0-Bzl)-Tyr-D-Leu-Et (0.280 g) in acetonitrile (5 mi) and diethylamine 
(5 ml) was stin-ed at room temperature for 1 hour. The solvent and excess reagents were removed in vacuo 
75 to give the product as a foamy residue. Fab Mass spec, m/e 700 (M+1)*. The product was used in the 
next step without further purification. 



(f) Cb2-(pyro)Glu-His-Trp-N-Me'Ser(OBzl)-Tyr-D-LeU'OEt 

To a solution of Trp-N-Me-Ser(0-BzI)-Tyr-D-Leu-OEt (0.2665 g) in DMF (5 ml) cooled to 0 C were 
added sequentially Cbz-(pyro)Giu-His (0.167 g) in DMF (10 ml). HOBt (0.077 g) In DMF (2 ml), and DCC 
(0.078 g) in DMF (2 ml). The solution was stinted at 0*C for 2 hours and then at room temperature 
overnight. The solvent was removed in vacuo and the residue was purified on a silica gel column eluting 
25 with (9:1) methylene chlorideimethanoFThe product was obtained as a solid. Rf 0.317. Fab Mass spec, m/e 
1082 (M + H)*. 



(g) (pyrQ)Glu-His-Trp-N-Me-Ser-Tyr'D-Leu-OEt 

A solution of Cbz-(pyro)Glu-His-Trp-N-Me-Ser{0-Bzl)-Tyr-D-Leu-OEt (0.787 g) in (9:1) DMF water (15 
ml) was hydrogenated ovemight under 4 atm. pressure and in the presence of 10% Pd(0H)2/C (0.79 g). 
The catalyst was filtered and the filtrate was concentrated in vacuo . The residue was triturated with water to 
give the desired product as an amorphous solid. Fab Mass"spec. m/e 857 (M + H) + . 



(h) (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-OH 

to a solution of (pyro)Glu-Hls-Trp-N-Me-Ser-Tyr-D-Leu-OEt (0.519 g) In (1:1) dioxan^waler (16 lifil) 
40 cooled to O' C was added 2N aqueous NaOH (0.6 ml). The resulting solution was stin-ed at 0* C for 4 hours, 
then acidified with 0.1 M aqueous HCI to pH 5.0 and lyophilized. Fab Mass spec, of the crude product 
showed m/e 830 for (M*H). The crude product was taken to the next step without any additional purification. 



45 (I) (pyro)Glu-His-Trp-N-Me-Ser"Tyr-D-Leu-Leu'Arg-PrO'NHEt 

To a solution of Leu-Arg-Pro-NHEt dihydrochloride (0.159 g) in DMF (2 ml) cooled to 0*C was added 
N-ethylmorpholine (0.042 mi) in DMF (0.2 ml), followed by sequential additions of (pyro)Glu-His-Trp-N-Me- 
Ser-Tyr-D-Leu-OH (0.3 g) In DMF (5 ml), HOBt (0.066 g) in DMF (2 ml), and DCC (0.0677 g) in DMF (2 ml). 

50 The resulting solution was stirred at 0* C for 2 hours and then at room temperature ovemight. The soh^ent 
was removed in vacuo . The residue was dissolved in (1:9) acetic acid water and the insoluble material was 
filtered. The ¥ltrate^as lyophilized. The powder obtained was purified by high performance liquid 
chromatography (HPLC) using a 25 cm x 2.5 cm Dynamax C-18 column (25-40 micron) and solvent mixture 
gradients ranging from 90% H20/11% CH3CN/0.1% TFA to 49% H^0/5^% CHzCmA% TFA over a period 

55 of 50 mins. The flow rate was 15 ml/min and UV detection was at 260 nM. The product was eluted at 30.4 
min. was collected and lyophilized to give pure (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Arg-Pro-NHEt as the 
trifluoroacetate salt. Fab Mass spec, m/e 1223 (M+H)\ Amino Add Anal.: 0.8 Pro; 0.8 Arg; 1.8 Leu; 1.0 
Tyr;1.0His;1,OGIu. 
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Example 3 



(pyro)Glu-His-Tn>'N-Me-Ser-Tyr'D-(2)-Nal-Leu-Arg-Pro-Gly'NH2 



Using the same instmment and a program similar to that described In Example 1. (pyro)G!u-His-Trp-N- 
Me-Ser-Tyr-D-{2)-NaJ-Leu-Arg-Pro-Gly-NH2 was prepared starting with 1.5 g (1.12 mmol) of Boc-Gly-O 
70 Resin and coupling the amino acids In the order described In the following protocol: 





Amino Acid 


Wash 


Coupling 


Deprotection 




Boc-Pro 


basewash 


two-1 hr 


deblock 


15 


Boc-Arg(Tos) 


basewash 


two-1 hr 


deblock 




Boc-Leu 


basewash 


two-1 hr 


deblock 




Boc-D-(2)Nal 


basewash 


two-1 hr 


deblock 




Boc-Tyr-{2-Br-Cbz) 


basewash 


two-1 hr 


deblock 




Boc-N-Me-Ser(GB2l) 


basewash 


two-1 hr 


deblock 


20 


Boc-N-formyl-Trp containing 0.1% DMAP 


basewash 


four-1 hr 


deblock 




Boc-N-im-Cbz-His 


basewash 


four-1 hr 


deblock 




Cbz-(pyro)Glu 


basewash 


four-1 hr 


none 



The peptide was cleaved from the resin upon treatment with anhydrous liquid ammonia (30 ml) and 
methanol (5 ml) containing 10% of N.N-dimethylethanolamlne at room temperature for 48 hrs. The reaction 
was worked up as described in Example 1. The protecting groups were removed from the peptide with 
HF/anisole/dimethylphosphite at 0*C for 1 hour. The obtained crude peptide was purified by high 
^ perfomnance liquid chromatography using the same column and solvent gradient described In Example 1. 
The product was eluted at 34.9 minutes as a single peak, was collected and lyophilized to give pure (pyro)- 
GIu-His-Trp-N-Me-Ser-Tyr-D-(2)Nal-Leu-Arg-Pro-GIy-NH2 as the trifluoroacetale salt Fab Mass spec, m/e 
1336 (M + H) , Amino Acid Anal.: 1.0 Gly; 0.8 Pro; 0.9 Arg; 1.0 Leu; 1.0 Tyn 0.9 Trp; 1.0 His; 1.0 Glu. 
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Example 4 



Using the method described in Example 1 and substituting the appropriate amino acids, the following 
^ compounds with a C-terminal Pro-NHCHaCHa can be synthesized: 
(pyrojglutamyl-phenylalanyl-tryptyl-N-fTiethylseryhtyrosyl-C^tryptyW 
(pyro)glutamyl-histidyl-3K1-naphthyOalanyhNHrnethyIseryl-tyrosyl-[>^^ 
(pyro)glutamyl-histldyl-tryptyl-N-methylseryl-arginyl-D-tryptyl-leucyl-argl 

N-acetylphenylalanyhD-3-4-chlorophenyIalanyl-tryptyl-N-methylseryl-tyrosyI-D-ty^^ 
^ prolytethylamide; 

N.acetyhD-3-(2-iiaphthyl)alanyl-D-3-4-fIuorophenylalanyl-tryptyr-N methylseryl-tyrosyl-D-lysyM-eucyl- 
arginyl-prolylethylamide; 

(pyro)glutamyl-histidyl-tryptyl-N methylseryi-tyrosyl-D-lysyl(N-epsllon-lsopropyl)-leucyh^^ 
lylethylamide; 

5^ (Py>^o)glutamyl-histidyhtryptyl-Nmethylseryl-tyrosyl-D-se^ 

(pyro)glutamyl-histidyl-tryptyl-N-methylseryl-tyrosyhD-lysyl(N-epslto^ 
prolytethylamide; 

(pyro)glutamyl-alpha-methyli3henylalanyl-tryptyhN-methyIseryl-tyrosyl-^^ 
prolytethylamide; 

55 (Pyro)glirtamyl-histidyl-tryptyl-N-methylseryl-tyrosyl-D-lysyl(N-eps lany|. 
arginyl-prolylethylamide; 

N-acetyl-sarcosyl-D-3-4-fiuorophenylalanyl-trypty^N•^Tlethylseryl-tyro^ 
isopropyI)-proIylethylamide; 

N-acetyl-D-phenyIalanyhD-3-4-chtorophenylaIanyl-D-3-(1-naph% 
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leucyl-lysyI(N-epsllon-lsopropyl>-prolylethylamid8; 

N-acetylsarcosyl-histidyl-3-^1-naphthyl)-alanyl-N-mGthylseryl-tyrosyl-D-tyros^ 
propylethylamlde; 

N-acety!sarcosyl-D-phenylalanyl-D-tyrosyh(0-iTiethyl)-N-methylseryl-tyrosyl-D-s^ 
propylethylamlde; 

N-acetylsarcosyl-phenylalanyh3^1-naplTthyI)-alanyl-N-m0thylsei7hty 
propylethylamlde; 

(pyro)glutamyl-pheriylalanyl-tryptyl-N-methyl-seryl-tyrosyhD-tryptyl-leucyl-lysyl(N-epsilon-i 
prolylethylamide; 

(pyro)g!utamyl-histidyl-3-{1-naphthyl)alariyl-N-methylseryhtyrosy-l>3-(2-naphthyl)alariy 
epsilon-isopropyl)-prolylethylamide. 



Example 5 



Using the method described in Example 2 and substituting the appropriate amino acids, the following 
compounds can be prepared: 

(pyro)glutamyl-histldyl-tryptyl-N-methylseryl-tyrosyl-D-seryl(0-t-butyl)-!eucyl-arginyl-pro 
N-acetyl-sarcosyl histidyl-3-(1-naphthyl)alanyl-N^nethylseryI-tyrosyl-D-tyrosyHeucyl-lysyl(^^ 
isopropylhprolylethylamide; 

{pyro)glutamyl-D-phenylalanyI-tryptyl-N-methyseryl-tyrosyl-D-cyclohexylal^ 

prolylethylamide. 

N-acetylsarcosyl-histidyl-tryptyl-N-methyl-seryl-tyrosyl-O-t-butyl-D-seryl-cyclohexyl^ 
isopropyl)-prolylethylamide; 

N-acetyl-sarcosyl-D-alpha~methyl-phenylalanyl-3-(1-naphthyl)alanyl-N-methylseryl-tyrosyl-C^^ 
leucyl-arginyl-prolylethylamide; 

N-acetyhD-3-(2-naphthyl)aianyl-D-3-4-chIorophenylalanyl-l>tryptyl-N-methyl^^ 
argfnyl-prolylethyiamide; 

N-acety!sarcosyl-histidyl-tryptyl-N-methyl-seryl-lysyl(l^psiIoni)y^ 
nicotinyl)-leucyKarginyl-prolylethylamide; 

(pyro)glutamyl-histidyl-3-(1-naphthyl)alanyl-N-methylseryl-tyrosyl-D-prolyhIeucyl-arginyl-prolyleth 

N-acetylsarcosyl-hlstidyl-tryptyl-N-^ethyl-S8ryl-lysyl{N-epsllon-pyra2inyl-2K:a^ 

cyclohexylalanyl-omithinyl(N-delta-lsopropyl)-prolyl-ethylamide. 



Example 6 



(pyro)Glu-His-Trp-N'Me'Ser-Tyr-l>Trp-N-Me-Leu-Arg-Pro-NHEt 



Using the method described in Example 1, but substituting Boc-Leu with Boc-N-methyl-leucine and 
adding 0.1% DMAP to the Boc-N-formyl-D-Trp solution in DMF, {pyro)Glu-His-Trp-N-IVIe- Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NHEt can be prepared. 



Example 7 



N-Ac-Sar-HiS''Trp-(3)-N-Et'(2)-N-Me-Dap-Tyr-D-Trp-LeU'Arg-Pro-NHEt 



Using the method described in Example 1 , but substituting the Cbz-(pyro)Glu with N-Ac-Sar and the 
Boc-N-Me-Ser{OBzl) with Boc-N-Me-DeAla, the protected peptide attached to the resin was prepared. Upon 
treatment of this resin first with ethylamine and then with HF, as described in Example 1. the crude product 
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was obtained. This peptide was purified by high performance liquid chromatography using the same 
conditions described in Example !• N-Ac-Sar-His-Trp-(3)-N-EH2)-N-Me-Dap-Tyr-D-Trp"Leu>Arg-Pro-NHEt 
as the trifluoroacetate salt eluted at 31.05 minutes as a single peak, was collected and lyophilized. Fab 
Mass spec, m/e 1325 (M +H). Amino Add Anal.: 1.0 Pro; 1.0 Arg; 1.0 Leu; 1,7 Trp; 1.0 Tyr; 0.9 His; 1.0 
Glu. 



Examples 



Using the method described in Example 7 and substituting the appropriate amino acids, the following 
peptides can be prepared: 

(pyro)gIutamyhhistidyi-tryptyl'-3-l^thyl-2-N-methyl-2,3<iiaminopropionyh^^ 
prolylethylamide; 

N-acetylsaitx)syhDi)henylaIanyl-D-tryptyh3-N-ethyl-2-N^^ 
leucyl-arginyl-prolylethylamlde; 

N-acetyl-D-3-4-chIoropheny[alanyl-D-phenylaIanyl-D-3-(1-naphthyOalanyl-3-N-^ 
propionyl-tyrosyhD-lysyl(N-epsilon-nicontinyl)-leucyl-arginyli)rolylethylamide. 
N-acety^3,4KJehydro-proIy^D■3-4-chlorophenylalanyhD-t^^ 
tyrosyhWysyl(N-epsilon-plcolyl)-valyhlysyl(N-epsilo 



Example 9 



(pvro)Glu-His-Trp-N-Me-Ser-Tyr-l>Leu-Leu-Arg-Pfo-AzaGly-NH2 

This peptide is prepared by classical solution synthesis according to the following scheme: 

Cbz-Leu-Arg(N02 ) -Pr o-Az aGly-NH2 
(2) I 
( pyr o )61u-His-Trp-N-Me-Ser-Tyr-D-Leu-0H 



(1) 



Leu-Ar g-Pr o-Az aG ly-NH^ 
^ (3) 



( pyr o ) 61u-His-Tr p-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pr o-AzaGly-HN^ 

The synthesis of fragment (1) Is described in Example 2 and the synthesis of fragment (2) is described 
in A.S. Dutta, J. Med. Chem 21 , 1018 (1978). Fragment (2) is converted into (3) by hydrogenolysis and (3) 
is coupled with (1) using DCC/HOBL The product is purified by high performance chromatography using 
conditions similar to those described In Example 1. 



Example 10 



Using the method of Example 3, but substituting Boc-D-(2)Nal with Boc-D-3-(2-ben2imida2olyl)-alanate 
or with Boc-Q-3-(2-benzoxazolyl)-alanate. can provide N-acetylsarcosyl-phenylalanyl-tryptyl-N-methylseryl- 
tyrosyl-3-(2-benzlmidazolyI)-D-aIanyl-leucyl-arginyl-proly!ethylamide and N-acetyhphenylalanyl-D-3-4- 
chlorophenylaianyl-D- tryptyl-N-methyl-seryl-tyrosyl-3-(2-benzoxa20lyl)-D-aIanyl-cyclohexylalanyl-arginyl- 
prolylethylamide, respectively. 



Example 11 
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N-Ac-Sar'l>Phe-D-Trp>N-Me-Ser-Tyr*D-(3)-PahLeu-Arg-Pro-NHEt 

6 

Using the method of Example 1, but substituting Boc-D-Leu with Boc-3-(3-pyridyl)-D-Ala and running 
the coupling for this acid four times, each time for 6 hours, N-Acetylsarcosyl-D-phenylalanyl-D-tryptyl-N- 
methyl-seryl-tyrosyl-D-3-pyrldylalanyl-leucyl-arginyl-proIylethylamide can be obtained. 

10 

Example 12 



15 

(2)-N-(Ethylaminocarbonyl)-(5)-N'ethylamido-GIU"His-Trp-N"l^e-Ser-Tyr-D-Trp-Leu-Arg-Pro-NH 



Using the same method and same amino acids described in Example 1 , Cbz-(pyro)Glu-Hls(Cbz)-Trp-(N- 
20 fbrmyl)-N-Me-Ser(OBzl)-Tyr(0-2-Br-Cb2)-D-Trp(N-formyl)-Leu-Arg(Tos)-Pro-OResin was obtained. This 
peptidoresin was treated with methanol (4 ml) containing 10% dimethylethanolamine and with ethyl amine 
(30 mi). The mixture was stinted at room temperature for 3 days. The resin was filtered and the filtrate was 
concentrated in vacuo . The residue was triturated with water. The solid was dried over P2O4 for 24 hours to 
give the protected peptide as a dry white powder. The protecting groups were removed upon treatment at 
25 0*0 for 1 hour with anhydrous liquid HF, in the presence of 1 ml of anisole and 0.5 ml of dimethyl- 
phosphite. The excess reagents were removed in vacuo and the residue was dissolved in methanol and 
then concentrated in vacuo . 

The residue was washed twice with ether and then dissolved in a solution of (1:1:0.1) water: acetonitrile: 
acetic acid, filtered, and lyophilized to give the crude product This was purified by high performance liquid 
30 chromatography on a 25 cm x 2.5 cm Dynamax C-18 column (25-40 micron) using the same gradient 
described In Example 1. The product was eluted at 36.5 min. as a single peak, was collected and 
lyophilized to give pure (2)-N-(ethylaminecarbonyl)-(5)-N-ethylamido-Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu- 
Arg-Pro-NHEt as the trifluoroacetate salt. FAB Mass spec, m/e 1412 (M+H)*. Amino Acid Anal.: 1.0 Pro; 
1.2 Arg. 1.0 Leu, 0.9 Tyr, 0.9 trp, 0,8 His, 0.6 Glu. 
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Example 13 



40 

(pyro)-Glu-His-Trp-N-Me-Ser-Tyr-6,7-[2-(S-3-amino-2-oxo-pynrol!dirh1-yl>-S-2- 

NHEt 



45 (pyro)-GIu-His-Trp-N-Me-Ser-fyr-6,7-[2-(S-3-amino-2<)xo-pyrrolidirh1-yl)-S-2-lsopropylmethyla^ 
Pro-NHEt is prepared according to the following steps: 

(a) H-Arg(Tos)-Pro-NHEt 

60 The protected dipeptide Arg(Tos)-Pro-NHEt can be prepared by solid phase using Boc-Pro-O-Resin 
(Merrifield resin), deblocking, and coupling with Boc-Arg(Tos) using the same instrument and the same 
protocol described in Example 1 , and afterwards deblocking the peptide-resin with the deblocking solution 
which was previously described. The obtained Arg(Tos)Pro-0'Resin is then treated with ethylamine at room 
temperature for 48 hours. Work up, trituration of the product with water, and drying over P2C)s gives H-Arg- 

55 (Tos)-Pro-NHEt. 



(b) Boc-[2-(S-3-Amlno-2-Oxo-Pyrrolidin-1-yl)-S-2-lsopropylmethylacetic] Add 
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Boc^2-<S-3-amino-2-oxo-py!Tolidin-1-yl)-S-2-isopropy!methylacetic add can be .syntheazed using the 
procedure described by D.F. Veber and aw. Freidinger in U.S. Patent No. 4.493.934. 



(c) Boc-[2-^S'3-Amino-2<)xo>PyrroiidinO>yl)-S-2-lsopropylmethylacetyl}-Arg^^^^ 

10 mmol of Boc-[2-(S-3-amino-2-|Oxo-pyrrolidln-1-yl)-S-2Hsopropylmethylacetic] acid is dissolved in 70 ml of 
degassed DMF and cooled to o' C under nitrogen. 19 mmol of H-ArgCros)-Pro-NHEt, which was previously 
described, is dissolved in 30 ml of degassed DMF. and cooled. To the acid solution 11 mmol of 
diphenylphosphorylazide and 11 mmol of triethylamine are added, followed by the pre-cooled peptide 
solution. The reaction mixture is stinred at 0*C for 3 hours, then at room temperature overnight The 
product is worked up and purified using silica gel column chromatography and eluted with 70:30:3 
chloroform/methanol/aqueous ammonia 

(d) [2-(8'3-Amino-2-OxD-Pynroi!din-1 -yf)-S-2-lsopropy Imethy lacetyihArglny l(Tos>-Proly lelhylamide 

Boc-[2-<S-3-amino-2H)xoi3yn'olidln-1-yl)-S-2-isopropylmethyIacetyl>a^^ 
prolylethylamide.obtained from the previous reaction, is dissolved at o'C in trifluoroacetic add (60 ml) 
containing 1.5% anisole and 1% dimethylphosphite. The solution Is then stin-ed at room temperature for 30 
minutes, and then concentrated in vacuo . The residue is washed twice with ether and dried over P2O5 to 
give [2-^S-3-amino-2H)xo-pyrrolidin-1-yl)-S-2-isopropylmethylacetylharginyl-(^ 



(e) Cbz-(pyro)Glu-His(Cbz)Trp-N-Me-Ser(OB2l>-Tyr-(02-Br-Cbz>-NHNH2 

Cb2-(pyro)Glu-His(Cb2)^Trp-N-Me-Ser(OBzi)-Tyr-(0-2-Br-Cbz)-0-Resin Is synthesized using the solid 
phase mettiod descritDed in Example 1, but starting with Boc-Tyr(02-Br-Cbz)-OResin (Menifield resin), 
deblocking and coupling in a sequential order with the protected amino adds: Boc-N-Me-Ser(OBzl). Boc- 
Trp(N-fonfnyl), Boc-His(Cbz). and Cbz-(pyro)Qlu. The obtained Cbz-(pyro)Glu-His(Cbz)-Trp{N-fonnyl)4M-Me- 
Ser-(0Bzl>-Tyr{0-2-Br-Cbz)-0-Resin Is treated with anhydrous hydrazine in 10% methanol solution at room 
temperature for 48 hours. The resin is filtered and the filtrate is concentrated in vacuo - The residue is 
triturated with ether and dried over P2O5 to give Cbz-(pyro)Glu-His(Cbz)-Trp-N-Me^Ser{Cezl)-Tyr(2-^ 
NHNH2 



(0 Cb2-(pvro)Glu-His(Cbz)-Trp N-Me-Ser(oBzl)-Tyr(2Br-Cbz)-6,7-I2-(S"3-amino-2<)xo-pynx)lidin-1-yl)-S-2' 
isooropylmethylacetyl]-Arg(Tos)-Pro-NHEt — 

2.6 mmole of the hydrazide Cbz-(pyro)Glu-His(Cbz)-Trp-N-Me-Ser{0B2l)-Tyr((>2-Br-Cbz)-NHNH2 is 
dissolved in 26 ml of degassed DMF and cooled to -10* C under nitrogen. To the solution is added 2.4 ml 
of 5.8 M hydrochloric acid/THF. The reaction mixture is cooled to -25* C and to it is added a (1:19) solution 
of isoamylnitrite/DMF until a positive starch/KI test reaction is obtained. About 16 ml of solution is required. 
When TLC shows that no hydrazide remained, the reaction mixture In cooled to -40* C and to it is added a 
cold DMF solution (4 ml) of [2-(S-3-amino-2<)xo-pyrrolidin-1-yl)-S-2HSopropylmethylacetylharginyl(Tos)- 
prolylethylamide. previously obtained. The pH is raised to 8 with triethylamine. The reaction is stirred at 
-20* C for 24 hrs.. after which the pH is readjusted to pH 8. Additional peptide Is added and the reaction is 
stirred for additional 24 hrs. at the same temperature. The reaction mixture is concentrated in vacuo . The 
residue is triturated with water. The solid is filtered and dried over P2O5 to give Cbz-(pyro)GIiPHis(Cb2)-Trp- 
N-Me-Ser(OBzl)-Tyr(0-2-Br-Cbz)-6.7^2^S-3-amlno-2H)xo-pynrolidin-1-yl)^2H^^ 
(Tos)-Pro-NHEL 



fe) (pyro)Glu-His-Tn>N-Me-Ser -Tyr-6,7-[2«(S'3-amino-2-oxo-pvrrQlidin-1 -yl)-S-2-isopropylmetfiy l-acetylVArg- 
Pro-TiHEt — — 

Cbz-(pyro)Glu His(Cbz)-Trp-N-Me-Ser(OB2l)-Tyr(C>2-Br-Cbz)-6,7-[2-(S-3-amino-2-oxo-pyrroIidin-1-yl)-S- 
2-isopropylmethylacetylhArg(Tos)-Pro-NHEt, obtained from the previous experiment, is treated at 0*0 for 1 
hour with anhydrous hydrogen fluoride (10 ml) in the presence of anisole (1.5 ml) and dimethylphosphite (1 
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ml). The excess reagents are removed in vacuo . The residue is washed three times with ether, then 
dissolved in (1:1)-water-acetonitrile solution" (3.0 ml) and lyophilized. The crude product is purified by HPLC 
to give (pyro)Glu-His-Trp-N-Me-Ser-Tyr-6,7-[2-(S-3-amino-2-oxo-pyrrolidin-1 -yl)-S-2-isopropylmethy l-acetylh 
Arg-Pro-NHEt 

5 

Example 14 



70 

N-AcSar-Hls-Trp-N"Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt 



N-Acsar-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt was synthesized using the Instrument and the 
75 method described in Example 1, but substituting (pyro)Glu with N-Acsar and Boc-l>Leu with Boc-D-Trp-(N- 
Formyl). The crude product was purified using high performance liquid chromatography on a 25 cm x 2.5 
cm Dynamax C-18 column (25-40 micron) using solvent mixtures in a gradient ranging from 89% H20/11% 
CH3CNy0.1% TFA to 49% H20/51% CH3CN/0.1% TFA over a period of 50 min. The flow rate is 15 ml/min. 
and UV detection is at 260 nM. The product was eluted at 17.59 minutes as a single peak, collected, and 
20 lyophilized to give pure (pyro)Glu-His-Trp'-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate 
salt. Fab Mass spec, m/e 1298 (M + H)*. Amino Acid Anal.: 1.0 Pro. 1,1 Arg, 1.1 Leu, 1.6 Trp. 1.0 Tyr. 0.9 
His. 



25 Example 15 



(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt 

30 

(pyro)Glu-His-Trp-N-Me-Ser-Tyr-I>Trp-Leu-Arg-Pro-NHEt was synthesized using the instrument and the 
method described in Example 1. but substituting Boc-D-Leu with Boc-D-Trp (N-Formyl). The crude product 
was purified using high performance liquid chromatography according to the conditions described above. 
35 The product was eluted at 33.7 minutes as a single peak, collected, and lyophilized to give pure (pyro)Glu- 
His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate salt. Fab Mass spec, m/e 1296 
(M + H)*. Amino Acid Anal.: 1.1 Pro, 1.0 Arg. 1.0 Leu. 1.6 Trp. 1.0 Tyr. 1.0 His. 0.8 Glu. 



40 Example 16 



N-Acsar'His-Trp-N-Me«Ser-Tyr-I>2-Nal-Leu-Arg"Pro-Gly-NH2 

45 

N-Acsar-His-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-Pro-Gly-NH2 was synthesized using the instrument and 
the method described In Example 3, but substituting Cbz (pyro)GIu with N-Acsar. The crude product was 
purified using high performance liquid chromatography according to the conditions described above. The 
product was eluted at 24.5 minutes as a single peak, collected, and lyophilized to give pure N-Acsar-His- 
50 Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-Pro-Gly-NH2 as the trifluoroacetate salt. Fab Mass spec, m/e 1338 
(M + H)*. Amino Acid Anal.: 1 .0 Gly; 1 .1 Pro, 0.9 Arg, 1 .0 Leu. 1 .0 Tyr, 0.8 Trp. 0.8 His. 



Example 17 

55 



N-Ac-D-4-CI"Phe-D-4^CI-Phe-D-Trp-N-Me-Ser-Tyr-P-Trp>Leu-Arg-Pro-D-Ala-NH2 
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D^Cl-Phe-D-4-Cl-Phe-D-Trp-r^Me-Ser-Tyr-D-Trp-Leu-A^^ can be synthesized using 

the instrument and the method described in Example 3, but substituting Cbz-Kpyro)Glu and Boc-His-N-im- 
Cbz with Boc-D-4-CI-Phe, substituting Boc-Trp(N-indole-fonmyl) and Boc-D-2-Nal with Boc-D-Trp (N-indoIe- 
formyO, and substituting Boc-Gly-O-Resin wrth BooD-Ala-OResin, removing the BOC group from the 
peptide resin with TFA and acylating the N-terminus using acetyiimidazole. The protected peptide is 
cleaved from the resin with anhydrous ammonia Subsequentiy the protecting groups are cleaved upon 
treatment with liquid HF at 0*C for 1 hour in the presence of anisole and dimethylphosphite. The crude 
product is purified using high performance liquid chromatography to give IM-Ac-D-4-ChPhe-C)-4-CI-Phe-D- 
Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-D-AlaNH2. 



Example 18 



Using the method described in Example 17 and substituting with the appropriate amino acids, tiie 
following compounds can be synthesized: 
N-Acety!-5.4<lehydroi)rolyI4>3wW)l-phenylalanyl-C>tryptyl-N-^^ 

prolyl-D-alanylamide; ^ » / 

N-AcetyKdelta)3-Volyl-D-3-4-F-phenylalanyl-D-2.naphthy^^ 
leucyl-arginyl-prolyl-Oalanylamide; 

N-Acetyl-D-3-4-CI-phenylaianyI-l>2-naphthyl-alanyl-D-tryptyl-^^^ 

prolyl-D-alanylamide; ^ ^ ' 

N-AcetylH>3-4<;|.phenylaIanyl-D-phenylalanyI-D-1-naphthylalanyhN^ 

N-methyWeucyl-arginyl-prolyl-D-alanylamide. 

N-Acetylprolyl-D-3-4^hphenylaIanyH>1ryptyl-N-methyl-seryl tyrosyI-D.2-naphthylaianyl-cyclohexylalany|. 
lysyl(N-epsilon-isopropyl>-prolyl-D-alanylamide. 



Example 19 



(pyro)Glu-N-Me-Phe-Trp-Ser-Tyr>t>Trp-Leu-Arg-ProNHEt 



Using tiie same procedure and protocol described In Example 1 but substituting BOC-N-Me Phe for 
BOC-His(N-im-CBZ). BOC-D-Trp{N-indole-formyl) for BOC-D-Leu. BOC-Ser(OBzl) for BOC-N-Me-Ser(OBzl) 
and adding 0.1% DMAP to tfie solution of Cbz-p-GIu instead of tiiat of BOC-Trp(N.|ndole-formyl). and 
following the same worioip as previously described. (pyro)Glu-N-Me-Phe-Tn>Ser-Tyr-D-Trp-Leu-Arg-ProN- 
HEt was obtained as crude product The compound was purified by HPLC as previously described The 
product was eluted at 27.3 minutes as a single peak. Fab Mass spec, m/e 1306 (M+H)\ Amino Add Anal • 
1 .0 Pro. 1 .1 Arg. 1 .0 Leu. 1 .6 Trp. 0.9 Tyr, 0.7 Ser. 0.9 Glu. 



Example 20 



(pyro)Glu«HiS-Trp-Ser~N-Me-Tyr-D-Trp-Leu-Arg-ProNHEt 



Using the same procedure and protocol described in Example 1 but substituting BOC-D-Trp(NHndole- 
fonmyl) for BOC-D-Leu. BOC-Ser(0Bzl) for BOON-Me-Ser(OBzl). BOC-N-Me-Tyr(0-2,6^i-CI-BzI) for BOC- 
Tyr(0-Br-CBz). and adding 0.1% DMAP to the solution of BOC-Ser-(OBzI) instead of that of BOG-Trp(N- 
indole-fomriyl). and following tfie same workup as previously described, (pyro)Glu-His-Trp-Ser-IM-Me-Tyr-D- 
Trp-Leu-Arg-ProNHEt was obtained as a crude product. The compound was purified by HPLC as previously 
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described. The product was eluted at 25.15 minutes as a single peak. Fab Mass spec. rWe 1296 (M + H) . 
Amino Acid Anal.: 1-1 Pro. 1.2 Arg, 1.1 Leu. 1.3 Trp, 0.7 Ser, 0.9 His. 0.9 Glu. 



5 Example 21 



(pyro)GIU"His-Trp-Ser-N-Me-Tyr-D-Leu-Leu-Arg-ProNHEt 

10 

Using the same procedure and protocol described in Example 20 but substituting BOOD-Leu for BOC- 
D-Trp(N-indole-formyl), and following the same workup as previously described. {pyro)Qlu-His-Trp-Ser-N- 
Me-Tyr-D-Leu-Leu-Arg-ProNHB was obtained as a crude product The compound was purified by HPLC as 
IB previously described. The product was eluted at 16.8 minutes as a single peak. Fab Mass spec, m/e 1223 
(M + H)*. Amino Acid Anal.: 1.0 Pro, 0.9 Arg, 1.5 Leu. 0.6 Ser, 0.9 Trp, 0.8 His. 0.8 Glu. 



Example 22 

20 



(pyro)Glu-Hls-Tn>Ser-Tyr-N-Me-l>Leu-Leu Arg«ProNHEt 



Using the same procedure and protocol described in Example 1 but substituting BOC-Ser(OBzl) for 
BOC-N-Me-Ser(OBzl), BOC-N-Me-D-Leu for BOOD-Leu and adding 0.1% DMAP to the solution of BOC- 
Tyr(OBr-Cbz) Instead of that of BOG Trp(N indole fonmyl), and following the same workup as previously 
described, (pyro)Glu-His-Trp-Ser-Tyr-N-Me-!>Leu-Leu-Arg-ProNHEt was obtained as a crude product The 
30 compound was purified by HPLC as previously described. The product was eluted at 34.3 minutes, as a 
single peak. Fab Mass spec, m/e 1223 (M + H)\ Amino Acid Anal.: 1.0 Pro, 0.9 Arg, 0.8 Leu, 0.8 Tyr, 0.7 
Ser, 0.7 Trp. 0.9 His. 0.9 Glu. 



35 Example 23 



(pyro)Glu-Hls-Trp-Ser«Tyr-D-Trp-Leu-N-Me-Arg-ProNHEt 

40 

Using the same procedure described in Example 1 but substituting B0C-Ser(0B2l) for BOC-N-Me-Ser- 
(OBzl), BOC-D-Trp(N Indole fomnyl) for BOC-D-Leu, BOON-Me-Arg(Tos) for BOOArgfTos) and adding 
0.1% DMAP to the solution of BOC-Leu instead of that of BOC-Trp(N-indole-fonnyl). and following the same 
4S woriaip as previously described, (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-Leu-N-Me-Arg-ProNHEt was obtained as a 
crude product. The compound was purified by HPLC using the same conditions previously described. The 
product was eluted at 18 minutes as a single peak. Fab Mass Spec, m/e 1296 (M+H)*. Amino Add Anal.: 
0.95 Pro; 1.08 Leu; 2.16 Trp; 1.09 Ser; 1.00 His; 0.88 Glu. 

50 

Example 24 



65 (pyro)GIU'His-N-Me-Trp^Ser-Tyr-D-Trp'Leu-Arg-ProNHEt 



Using the same procedure described in Example 1 but substituting BOC-Ser(OBzl) for BOC-N-Me-Ser- 
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(OBzf). BOC-N-Me-Trp(NHndole-formyl) for BOC-Trp(N-indo!e-formyl), BOC-l>Tip(N-indole-formyl) for BOO 
D-Leu, and adding 0.1% DMAP to the solution of BOC-His(N-im-CBZ), and following the same workup as 
previously described. (pyro)Glu-His-N-Me-Trp-Ser-Tyr-D-Leu-Arg-ProNHEt can be obtained and subse- 
quently purified by HPLC using the same conditions previously described. 



Example 25 



(pyro)Glu-His-N-Me-1-Nal-Ser-Tyr-D-Trp-N-Me-Leu-Arg-ProNHEt 



Using the same procedure described In Example 1 but substituting BOC-Ser(OBzl) for BOC-N-Me-Ser- 
(OBzl), BOC-N-Me-1-Nal for BOC-Trp(NHndole fonmyl). BOC-D-Trp(N-indole-formyl) for BOC-D-Leu, BOC- 
. N-Me-Leu for BOC-Leu, and adding 0.1% DMAP to tiie solutions of BOC(N-im-CBZ)-His and BOC-I>Trp(N- 
indole-formyl) instead of tfiat of BOC-Trp(N-indoIe-fomiyl), (pyro)GIu-His-N-Me-1-Nal-Ser-Tyr-D-Tn>N-Me- 
Leu-Arg-ProNHEt can be obtained and subsequentiy purified by HPLC using the same conditions pre- 
viously described. 



Example 26 



N-Ac-3.4<lehydro-Pro-4<?i4)-Phe-D-Trp-Ser-N-Me-Tyr-D-Trp>Leu-Arg-^ 



Using the same procedure and protocol described in Example 1. but substituting BOOPro-O-ResIn 
(Merrifield resin) wHh BOC-D-Ala-NH-Resin (4^ett)yl-ben2hydrylamine resin). CBZ-(pyro)-Glu witii N-Ac- 
Pro. BOC-His{N-im-CBZ) with BOC-4-CI-D-Phe, BOC-Trp(N-lndole fomiyl) and BOC-D-Leu with BOC-D-Trp- 
(N-indoIe formyl), B0OTyr(O2-Br-CBZ) witii BOC-N-Me-Tyr(0-.2,6-di-CI-Bzl) and adding 0.1% DMAP to 
tiie solution of B0C-Ser(0B2l) instead of tiiat of BOC-Trp(N-indole-fonnyl) and acylating ttie N-termlnus of 
the peptide on tiie resin using N acetylimidazole. tiie peptide resin N-Ac-3.4-dehydro-Pro-4-CI-D-Phe-D-Trp- 
Ser(OB2l)-N-Me-Tyr-(0-2.6Kli-CI-Bzl)-D-Trp(N^ndol^^^^ Resin can be ob- 

tained. The peptide is cleaved from tfie resin upon treatment with HF at O' C for Ih in tfie presence of 5% 
anisole and 5% dimethyl phosphite. After woric up and HPLC purification, N-Ac-3,4-dehydro-Pro-4-CI-D-Phe- 
D-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-D-AIaNH2 can be obtained. 



Example 27 



N-Ac-Sar-Phe-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-SarNH2 

Using same procedure and protocol described in Example 26. but substituting BOC-D-AlaNH Resin witii 
BOC-Sar-NH-Resin (4-mettiyl-benzhydrylamine resin). N-Ac^,4<lehydro-Pro witti CBZ-p-Glu, B0C-4-CI-D- 
Phe witii BOC-Phe. BOC-D-Trp(N-indole-fomiyl) at position 3 witii BOC-Trp(N-indo!e-formyl). BOC-Ser- 
(OBzl) wrfli B0C-N-Me-Ser(0B2l) and adding 0.1% DMAP to ttie solutions of BOC-Trp-(N indole-fonnyl) and 
BOC-Pro, after HF cleavage, wori<Hjp and HPLC purification, N-Ac-Sar-Phe-Trp-N-Me-Ser-Tyr-D-Trp-Leu- 
Arg-Pro-SarNH2 can be obtained. 



Example 28 



N-Ac-Sar-N-Me-His-Trp-Ser-N4^e-Tyr'D-Tyr-LeU'Arg"Pro-NHEt 
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Using the same protocol and procedure described in Example 1 but substituting B0ON-Me-His(N-lm- 
CBZ) for BOC-His(N-im-CBZ). BOC-Ser-(OBzl) for B0C-N-Me-Ser(0B2l). B0C-N-Me-Tyr(0-2,6-dl-CI-B2l) for 
B0C-Tyr(0-2-Br-CBZ), B0C-D-Tyr(0-2-Br-Cbz) for BOOD-Leu and adding 0.1% DMAP to the solutions of 
N-Ac-Sar and BOC-Ser(OBzl) instead of that of BOC-Trp(N-lndole-fonnyl). after work-up and HPLC purifica- 
tion, (pyro)Glu-N-Me-His-Trp Ser-N-Me-Tyr-D-Tyr-Leu-Arg-ProNHEt can be obtained. 



Exannple 29 



N-Ac-3,4<lehydro-Pro-D-4-Ci-Phe-D-Trp-Ser-I^Me>Tyr'D"Arg-r^ 



Using the sanne procedure described in Exannple 26, but substituting the BOC-D-Trp-(N-indole-fonT?yl) 
at position 6 with BOC-D-Arg(Tos), BOC-Leu with BOC-N-l\/le-Leu. and adding 0.1% of DMAP to the 
solution of BOC-D-Arg(Tos) also, after worl<-up and HPLC purification. N-Ac-3,4-dehydro-Pro-D-4-CI-Phe-D- 
Trp-Ser-N-Me-Tyr-D-Arg-N-iy/le-Leu-Arg-Pro-D-AlaNHa can be obtained. 



Example 30 



(pyro)Giu-N-Me-Phe-Tn>Ser-N-Me-Tyr-D-Trp-Leu^Arg"Pro-SarNH2 



Using the same protocol and procedure described in Example 27 but substituting BOC-N-Me-Phe for 
BOC-Phe. B0C-Ser(0B2l) for BOC-N-IVIe-S©r{OBzl), B0C-N-Me-Tyr(O2,6-di-CI-B2l) for B0OTyr(O2-Br- 
CBZ), and adding 0.1% of DIVIAP to the solutions of CBZ-(pyro)Glu, BOC-Ser(OBzl) and BOC-Pro, Instead 
of that of BOC Trp(N-indo!e formyl), following HF cleavage, work up and HPLC purification, (pyro)Glu-N-Me- 
Phe-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-SarNH2 can be obtained. 



Example 31 



N^AC'Sar-His-Trp-N-Me-Ser-N-Me^Tyr-D-Trp^Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 1 but substituting N Ac-Sar for CBZ- 
(pyro)-G!u. BOC-N-Me-Tyr(0-2,6-dl-CI-Bzl) for B0C-Tyr(0-2-Br-CBZ), BOG-D-Trp(N-indole-formyl) for BOC- 
D-Leu. and adding 0.1% DMAP to the B0C-N-Me-Ser(0B2l) solution also, after work-up and HPLC 
purification, N-Ac-Sar-His-Trp-N-Me-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHEt can be obtained. 



Example 32 



N-Ac-Sar-3-T1c-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 21 but substituting N-Ac-Sar for Cbz- 
(pyro)Glu, BOC-3-Tic for BOC-His(N-im-CBZ). BOC-!>Trp(N-indole-formyl) for BOC-D-Leu, BOC-N-Me-Leu 
for BOC-Leu. and adding 0.1% DMAP to tiie solution of BOC D Trp (N-lndole fonmyl) also, after workup and 
HPLC purification, N-Ac-Sar-3-Tic-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHEt can be obtained. 
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Example 33 



N-Ac-[>2-Nal-N-Me-[>-4-CI-Phe-l>3>Pal-Ser'Lys(epsilor^N-nicoti^ 

epsilon'isopropyl)-Pro-[>AlaNH2 

Using a procedure and a synthetic protocol similar to those described in Example 1 but substituting 
BOC-D-Ala-NH-Resin (4-m8thyl-benzhydrylamine resin) for BOC-Pro-O-Resin (Merrifield resin) and coupfing 
the amino adds according to the following order and coupling protocol: 



# 


Amino Acid 


Coupling 


1. 


BOC-Pro 


two-lh 


2. 


BOC-Lys(N-epsilon-lsopropyl-N-epsilon-CB2) 


two-1h 


3. 


BOC-L^u 


two-lh < 


4. 


BOC-D-Lys(N-epsi!on-FMOC) 


two-lh 


5. 


BOC-Lys{N-epsllon-FMOC) 


two-1h 


6. 


B0O3-D-Pal 


two-6h 


7. 


BOC-N-Me-D-4-CI-Phe 


two-6h 


8. 


N-Ac-D-2-Nal with or without 0.1% DMAP 


two^h 



Upon completion of the synthesis the resin Is treated with 20% piperidine in CH solution overnight to 
remove the FMOC protecting groups from the two Lys. After several washes with CH2CI2 and drying in 
va^"o . the peptide on the resin is coupled with nicotinic acid using the peptide synthesizer and the two-lh 
coupiing protocol. Subsequently the peptide is cleaved from the resin with HF at 0* C for Ih in the presence 
of anisole and dimethylphosphite to give N-Ac-D-2-Nal-N-Me-D-4-CI-Phe-3-Pal-Ser-Lys-{N-epsilon-nicotinyl)- 
D-Lys-(N-epsilon-nicotjnyl>-Leu- Lys(N-epsilon-isopropyl)-Pro-E>-AiaNH2 as a crude product The peptide 
can be purified by HPLC using the conditions previously described. 



Example 34 



N-Ac-D-2-NaKh^Me-D~4-CI-Phe-D-3-Pal-Ser-Lys(N-epsilon-nicotinyl)-D-L^^^ 

epsilon-lsocropyl)-Pro-SarNH2 " " 

Using the same procedure, protocol, and amino acids as described in Example 33 but substituting 

BOC*Sar-NH-Resin {4-methyl-ben2ydrylamine resin) for BOOD-AIa-NH-Resin and also adding 0.1% DMAP 

to the solution of BOC Pro. after woric up and HPLC purification, N-Ac-D-2-Nal-N-Me-D-4-CI-Phe-D-3-PaI- 

Ser-Lys-(N-epsilon-nicotinyl)-D-Lys-(N-epsilon-nicotinyl)-Leu-Lys-(N-epsilon-lsoprop^ can ' be 

obtained. 



Example 35 



N-Ac-D-2-Nal-&4-<)i>Phe-D-3-Pa!-N-Me-Ser-Lys-(N-epsilon-nicotinyl)-D-L^^ 

(N-epsilon-isopropyl)>Pro-D-AlaNH l ~ ' 

Using the same procedure, protocol and amino acids as described in Example 33. but substituting 
BOC-D-4-CI-Phe for BOC-N-Me-D-4-ChPhe. BOC-N-Me-Ser(OBzl) for B0C-Ser(0B2l) and adding 0.1% 
DMAP only to the solution of BOC-Pal. following woriojp and HPLC purification. N-Ac-D-2-Nal-D-4-CI-Phe-D- 
3-Pal-N-Me-Ser-Lys(N-epsilon-nictinoyl)-D-Lys(N-^psiIon-nicotinyl)-Leu-Lys(N-epsilonHsopropyl)^ 
AlaNH2 was obtained as the trifluoroacetate salt; Rt=16.3 min. Mass. spec, m/e 1605 (M+H)*. Amino Acid 
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Anal.: 0.9 Ala; 1.12 Pro: 2.06 Lys; 0.94 Leu, 



Example 36 



N-Ac-D-2-Nal> D-4'CI-Phe-D-3-PahSer-N-Me-Tyr-D-LyS"(N-epsilon'2-picotinyl)-Leu"Lys-(N"epsil^^^ 
Pro-P-AlaNH2 

Using the same procedure, protocol and amino adds as described In Example 33, but substituting 
B0C-IM-Me-Tyr(0-2,6-diCI-'Bzl) for BOC-Lys-(N-epsilon-FMOC). adding 0.1% DMAP only to the DMF 
solution of B0OSer(0B2l). and at the end coupling with picolinic acid instead of nicotinic acid. Following 
workup and HPLC purification, the desired compound can be obtained. 



Example 37 



20 

N-Ac'D-2-Nal'D-4-Ci-Phe-l>3-Pal-N'Me-Ser'Tyr-D-LyS"(N-epsilon-6-methyl-nlc^^ 

isopropyl)-Pro-D-AlaNH2 



25 Using the same procedure, protocol and amino acids described in Example 33. but substituting BOC-N- 
Me-Ser(OBzl) for B0C-Ser(0-B2l), adding 0.1% DMAP only to the DMF solution of BOC-D-3-Pai and at the 
end coupling with 6 methylnicotinic acid instead of nicotinic acid, following workup and HPLC purification, 
the desired compound can be obtained. 

30 

Example 38 



3M-AC'D-2-Nal'D-4<;i-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N>epsilon-nicotin^^ 

AlaNHa 



The same procedure described in Example 33 was used, but substituting in the synthesis Boc^N^Me- 
40 Tyr(0-2.6-diCI-Bzl) for Boc-Lys(N-epsilon-FMOC).1 adding 0.1% DMAP only to the DMF solution of Boc- 
Ser(OBzl) and substituting Boc-D-4-CI-Phe for Boc-N-Me-D-4-CI-Phe. After workup and HPLC purification, 
the title compound was obatined as the trifluoroacetate salt. Rt=24.9 min. Mass Spec, m/e 1535 (M + H) . 
Amino Acid Anal.: 0.97 Ala; 0.94 Pro; 1.04 Lys; 1.07 Leu; 0.46 Set. 

45 

Example 39 



so N-Ac-D-4-CI-Phe-D-4-ChPhe-D-2-Thia-Ser-N-Me>Tyr-D-Lys-Leu-Arg-PrO"D-AlaNH2 



The procedure described in Example 20 was used, but starting with Boc-D-Ala-NH Resin 
(benzhydrylamine resin) and substituting in the synthesis N-Ac-D-4-CI-Phe for Cbz-pyro-Glu, Boc-D-4-CI- 
55 Phe for Boc-His(Cbz), Boc-D-2-Thla for Boc-Trp(N-indole-formyl) and Boc-D-Lys(N-epsilon-Cbz) for Boc-D- 
Trp(N-indole-formyl. Boc-Pro was first coupled to the resin and 0.1% DMAP was added to the Boc-Ser- 
(OBzl) solution. After HF treatment, workup and HPLC purification, the desired compound was obtained as 
the trifluoroacetate salt. Rt=26.46 min. Mass Spec, m/e 1406 (M + H)*. Amino Acid Anal.: 0.95 Ala; 1.05 



39 
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Pro: 1 .00 Arg; 1 -02 Leu: 0.98 Lys: 0.57 Ser. 

Example 40 

N-Ac-[>4-CI-Phe-[>4<:hPhe-D-2-Thla-N-Me-Ser'Tyr-^ 

The procedure descdbed in Example 39 was used. The following substitutions were made: Boc-N-Me- 
Ser(0B2l) for Boc-Ser(OBzl) and Boc-Tyr(0-2Br-Cb2) for Boc-N-Me-Tyr(0-di-2,6-CI-Bzl). 0.1 % DMAP was 
added to the solution of Boc-D-2-Thia After HF treatment, workup and HPLC purification, the desired 
compound was obtained. 

Example 41 

N-Ac-D-4-CI-Phe-D-4<;hPhe-D-2-Thia-Ser-Tyr~D"Lys-Leu-N-Me-Arg-Pro-D-^^^ 



The procedure described in Example 39 was used, substituting Boc Tyr(0-2-Br-Cb2) for Boc-N-Me-Tyr- 
25 (0-di-2.6-CI-Cb2) and Boc-N-Me-Arg(tos) for Boc-Arg(tos). ).1 % DMAP was added to the Boc-Leu solution. 
After HF treatment, workup and HPLC purification, the desired product was obtained. 



Example 4 



30 



N-Ac>Gly-D-4^hPhe-D-3-Pal-Ser-N'Me-Tyr-D-Lys(N-^psi!on-<iicotlnyl^ 

~ AiaNHi ' 



35 



The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-Gly for 
N-Ac-D-2-Nal. After HF treatment, wori^up, and HPLC purification N-Ac-Gly-l>4-CI-Phe-D-3-Pal-Ser-N-Me- 
Tyr-D-Lys{N-epsilonHiicotinyi>-Leu4.ys(N-^iion-lsopropyl)-Pro4)-Ala^ was obtained as the 
40 trifluoroacetate salt: Rt=19.8 min: Mass spec, m/e 1394 (M + H)*. Amino Acid Anal: 1.01 Ala; 1.13 Pro; 1 01 
Leu: 1.01 Lys; 0.51 Sen 0.98 Gly. 



Bcample 43 



N-Ac-D-2-Nal>D-4-ChPhe-D-4>Thiaz-Ser-N-Me-Tyr-[>Lys(N-epsilon^ 

D-AlaNFb ~ '■ 

50 

The same procedure described in Example 38 was used, but substituting In the synthesis Boc-E>3-(4- 
thiazolyOalanyl for Boc-D-3-(3-pyridyl)alanyl. After HF treatment, woriaip, and HPLC purification N-Ac-D-2- 
Nal-D-4-CI-Phe-D-4-Thiaz-Ser-N-Me-Tyr-[>Lys(N-epsilon-nicotinyl)-Leu-Lys(^ 
55 AlaNHa was obtained as the trifluoroacetate salt, Rt=25.57 min; Mass spec, m/e 1540 (M + H)*. Amino Acid 
Anal: 1 .01 Ala; 1 .1 5 Pro; 1 .04 Leu; 0.95 Lys; 0.47 Ser. 
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Example 44 



5 N-AC"D-2'Nal-I>4-Ci'Phe"D-3-Pal-Ser-N-Me-Tyr'D-Lys<N'epsilon"nicotinyl)-LeU"Lys(N-ep^ 

~ SarNH2 ' 

The same procedure described in Example 38 was used, but substituting in the synthesis Boc-Sar-NH- 
70 Resin (4-methyl-benzhydrylamlne resin) for Boc-DMa-NH-Resin (4-methyl-ben2hydryIamine). After HF treat- 
ment, workup, and HPLC purification N-Ac-D-2-Nal-I>4-CI-Phe-D-a-PahSer-N-M©-Tyr-D-Lys(N-epsilon^ 
nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-SarNH2 was obtained as a trrfluoroacetate salt; Rt= 34.48 min; 
Mass spec, m/e 1534 (M + H)*. Amino Acid Anal: 1.12 Sar; 0.97 Pro; 1.03 Leu; 1.01 Lys; 0.49 Ser. 



75 



35 



Example 45 



20 N-Ac-D-4>CI-Phe-D-4-CI-Phe"D-2-Thia-Ser-N-Me'Tyr-D-L^^ 

The same procedure described in Example 39 was used, but substrtuting In the synthesis Boc-N-Me- 
Leu for Boc-Leu and adding 0.1% DMAP to the solution of Boc-[>Lys(N-epsilon-Cb2). After HF treatment, 
25 woriojp, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-N-Me-Leu-Arg- 
Pro-t>"AlaNH2 was obtained as a trifluoroacetate salt; FIt=20.66 min; Mass spec, m/e 1419 (M + H)*. Amino 
Acid Anal: 1.05 Ala; 0.97 Pro; 1.05 Arg: 0.99 Lys; 0.53 Ser. 

30 Example 46 



N-Ac"D'4-CI'Phe-D-4'CI-Phe-D-1-Nai-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-P"A(aNH2 



The same procedure described in Example 39 was used, but substituting in the synthesis Boc-OI-Nal 
for Boc-D-2-Thia. After HF treatment, wortcup. and HPLC purification N-Ac-C>-4"CI-Phe-D-4-Cl-Phe-D-1-Nal- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt= 28.98 min; Mass 
40 spec, m/e 1488 (M + H)*. Amino Acid Anal: 1 .00 Ala; 1 .00 Pro; 1 .04 Arg; 1 .05 Leu; 1 .03 Lys; 0.82 Ser. 

Example 47 

45 

|sj,/^[)-4,CI-Phe-l>4^-4>he-D-1-Nal-Ser-N-Me-Tyr«D-Lys-Cha-^^^ 

50 The same procedure described in Example 46 was used, but substituting in the synthesis Boc-Cha for 
Boc-Leu. After HF treatment. wori<up. and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal-Ser-N- 
Me-Tyr-D-Lys-Cha-/\rg-Pro-l>-AlaNH2 was obtained as the a trifluoroacetate salt; Rt= 28.98 min; Mass spec, 
m/e 1488 (M + H)\ Amino Acid Anal: 1.01 Ala; 1.00 Pro; 0.94 Arg; 0.85 Cha; 0.99 Lys; 0.59 Ser. 

55 

Example 48 
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^^Ac-Sar-EM^C^Phe-D-1^Na^-Ser-N-Me^Ty^-D-Lys^Leu-Arg'P^^ 



The same procedure described in Example 46 was used, but substituting in the synthesis N-Ac-Sar for 
5 N-Ac-CM-CI-Phe. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-Cl-Phe-D-1-Nal-Ser-N. 
Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa was obtained as a trifluoroacetate salt; Rt=28.80 min; Mass spec, 
m/e 1338 (M + H) . Amino Add Anal: 1.01 Ala; 1.10 Pro; 0.99 Arg; 1.01 Leu; 0.99 Lys; 0.57 Ser. 

^0 Example 49 



75 
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55 



N-Ac-Sar-D^CI-Phe-D-2-Thia-Ser-IShMe-Tyr-D4,ys-LBu-Arg-PK^ 



The same procedure described In Example 48 was used, but substituting in the synthesis Boc-D-2-Thia 
for Boc-D-1-Nal. After HF treatment, workup, and HPLC purification N-Ac-Sar-.D-4-CI-Phe-D-2-Thla-Ser-N- 
Me-Tyr-D-Lys-Uu-Arg.Pro-E>-AlaNH2 was obtained as a trifluoroacetate salt Rt=24.04 min; Mass spec 
20 m/e 1294 (M + H) . Amino Acid Anal: 1 .02 Ala; 1 .10 Pro; 0.99 Arg; 0.85 Leu; 0.99 Lys; 0.52 Ser. 



Bcample 50 



IVhAc-Sar'P-4-CI4'he-[>1'Nal-Ser-N-Me-Tyr-D-3-Pal-Leu-Arg-Pro-D>AiaNH2 

The same procedure descril)ed in Example 48 was used, but substituting in the synthesis Boc-D-3-PaI 
for Boc-D-Lys(N-epsilon-Cbz). After HF treatment, woricup. and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-l- 
NaI-Ser41-Me-Tyr-I>3-PaKeu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=24.81 min- 
Mass spec, m/e 1358 (M + H) . Amino Acid Anal: 0.98 Ala; 1.02 Pro; 0.99 Arg; 1 .01 Leu; 0.57 Ser. 

Example 51 



^ N-Ac-$ar-D-4-ChPhe-D-1-Nal-Ser-N>Me-Tyr-D-Lys(N-epsi!on-nicotinyi^ 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-Sar for 
N-Ac-D.2.Nai, Boc-D-1-Nal for Boc-D-S-Pal. and Boc-Arg(Tos) for Boc-Lys(N,N-epsik)n-isopropyl,Cbz). After 
45 HF treatment, woricup. and HPLC purification N-Ac-Sar-D-4-CI-Phe-l>1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=20.72 min; Mass spec m/e 
1443 (M + H) + . Amino Acid Anal: 0.97 Ala; 1.09 Pro; 1.01 Arg; 1.06 Leu; 0.94 Lys; 0.49 Ser. 

Example 52 



N-Ac-Sar-D-4<;i«Phe-1-Nal-Ser-I^Me-Tyr-D-Lys-Leu-Arg>PrO'D-A laNH2 

The same procedure described in Example 48 was used, but substituting in the synthesis Boc-1-Nal for 
Boc-D-1-Nal. After HF treatment. wori<up. and HPLC purification N-Ac-Sar-EM-CI-Phe-l-NahSer-N-Me-Tyr- 
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D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=29^0 min; Mass spec, m/e 1338 
(M + H)*. Amino Acid Anal: 1.02 Ala; 1.12 Pro; 0.99 Leu; 0.98 Lys; 0.49 Ser. 



Example 53 



^^Ac^^ly-[>4-CI-Phe-D-1-Nal■Se^-^^Me■Tyr-D-Lys-Leu^Ar9■Pro-D^AI^ 



10 



The same procedure described in Example 48 was used, but substituting N-Ac-Gly for N-Ac-Sar. After 
HF treatment, workup, and HPLC purification N-Ac-Gly-D-4-CI-Phe-D-1-NaI-Ser-N-Me-Tyr-D-Lys-Leu-Arg- 
Pro-D-AIaNH2 was obtained as a trifluoroacetate salt; Rt=21.93 mIn: Mass spec, m/e 1324 (M + H) . Amino 
75 Acid Anal: 1 .01 Ala; 1 .09 Pro; 0.99 Arg; 1 .03 Leu; 0.56 Ser; 0.95 Gly. 



Example 54 



20 



30 



50 



N-Ac-D-4-CI'Phe-D-4-CI"Phe-D-3"Bal-Ser-N-Me'Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 



25 The same procedure described In Example 39 was used, but substituting in the synthesis Boc-D-3-Bal 
for Boc-D-2-Thia. After HF treatment, workup, and HPLC purification N-Ac-D-4-CI-Phe-I>4-CI-Phe-D-3-Bai- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa was obtained as a trifluoroacetate salt; Rt=27.9 min; Mass 
spec, m/e 1454 (M + H)*. Amino Add Anal: 0.97 Ala; 1.07 Pro; 1.00 Arg; 1.02 Leu; 1.00 Lys: 0.55 Ser. 



Example 55 



35 N-Ao-D-4^CI"Phe-D-4>CI-Phe-D-Trp(formyl)-Ser"N-Me-Tyr-DLys-Uu-Arg"^ 

The same procedure described in Example 39 was used, but substituting in the synthesis Boc-D-Trp- 
(formyl) for Boc-D-2-Thla. After HF treatment, workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe- 
40 D-Trp{formyl)-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-I> AlaNH2 was obtained as a trifluoroacetate salt 
Rt=39.96 min; Mass spec, m/e 1485 (M + H)*. Amino Acid Anal: 1.01 Ma; 0.78 Pro; 0.97 Arg; 1.02 Leu; 
1.01 Lys; 0.48 Ser, 0.59 Trp. 

45 Examole 56 



N-Ac-D-4-CI-Phe-D-4-CI-Phe-N-Me-D-1-Nal-Ser-N-Me-Tyr-l>Lys-Leu-Arg-P^^ 



The same procedure described in Example 39 was used, but substituting in the synthesis Boc-N-Me-D- 
1-NaJ for Boc-I>2-Thia and adding 0.1% DMAP to the solution of Boc-D-4-CI-Phe. After HF treatment, 
workup, and HPLC purification N-Ac-l>4-CI-Phe-D-4-CI-Phe-N-Me-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg- 
65 Pro-D-AIaNH2 was obtained as a trifluoroacetate salt; Rt= 24.86 min; Mass spec, m/e 1462 (M + H)\ /Vmino 
Acid Anal: 1.06 Ala; 1.10 Pro; 1.00 Arg; 1.00 Leu; 0.98 Lys; 0.57 Ser. 
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Examples? 



5 ^^Ac>D^^P he■D^C^Phe■^2^Nai-Se^>N■Me■Tyr■^^^^ 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-CM-CI- 
Phe-for N-Ac-D-2.Nal, Boc-D-2-Nal for Boc-D-3-Pal. Boc-N-Me-Uu for Boc-Leu. and Boc-Ara(Tos) for Boc- 
10 Lys(N.N^psilon-isopropyI.Cb2). After HF treatment, workup, and HPLC purification lvi-Ac.[>4.C|.Phe-D-4.CI- 
Phe-D-2-Nal-Ser-N-Me-Tyr-D-Lys(l>J-epsiIon-nlc6tin^^ was obtained as a 

trifluoroacetate salt; Rt=29.05 min; Mass spec, m/e 1567 (M+H)*. Amino Acid Anal: 0.97 Ala; 1 09 Pro- 
1.03 Arg; 1.00 Lys; 0.46 Ser. ' 
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Example 58 



^ N-Ac-D>^l>Phe-D-4<;i-Phe-i>2-Thia-Ser>Tyr-D-Lys-^ 

The same procedure described for Example 39 was used, but substituting Boc-Tyr(0.2-Br-Cb2) for 
Boc-N-Me-Tyr(02.6-di-CI-B2l) and Boc-Sar-NH-Resin for Boc-D-Ala-NH-Resin and adding 0.1% D!^ to 



the Boc-Pro solution instead of that of the Boc-Ser(0-B2l). After HF treatment, vwrtaip. and HPLC 
^nfication N-A<>D-J-ChPhe-D-»-CI-Phe-D-2-Thia^-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a 
frifluoroacetate salt; RT=38^2 min; Mass spea m/e 1390 (M + H)+. Amino Acid Anal: ^J2^ Sar, 0.91 Pro- 
0.98 Arg; 1 .02 Leu; 1 .04 Lys: 0.96 Tyr; 0.59 Ser. 



Baumple59 



N-Ac-D-4^hPhe-D-4K;i-Phe-[>1-Nal-Ser-N-Me-Tyr-D-H-Cit4jBU-Arg-Pro^^ 

The same procedure described in Example 46 was used, but substituling In the synthesis Boc4>H-Clt 
for Boc-D-Lys(N^silon-Cbz). After HF treatment, workup, and HPLC purification N-Ac-D-4-C|.Phe-IM-C|. 
Phe-D-1-Nal-Ser.N-Me-Tyr-D-H-Cit;Uu.Aig-Pn>.D-AlaNHa was ot^tained as a trifluoroacetate salt; Rr=2e 32 
mm; Mass spec, m/e 1491 (M+H) . Amino Add Anal: 1.02 Ala; 1.10 Pro; 0.97 Aig; 1.01 Leu; 0^ Lys: 0.S7 



Example 60 



55 



N-Ao-DWPh e-D^Phe-l>3^|.Ser4<-Me-Tyr-D4.ys(N^lton-isopropyl^^ 

/M K.^® f™? Pn«edure described In Example 54 was used, but substituting in the synthesis Boc-D-Lys- 
(N,N-epsilonHSopropyl.Cbz) for Boc-D-Lys(N^psilon-Cbz). After HF treatment, workup, and HPLC purifica- 
tion N-Ac-(M-CI-Phe-D-4-CI-Phe-D-3-Bal-Ser-N-Me-Tyr-D.Lys<l*epsikm-isopropyl)4^^ 
noT A?^?^ f ^" "^"^/.Or min; Mass spec, m/e 1497 (M+H)*. Amino Acid Anal: 

0.97 Ala; 1 .04 Pro; 0.97 Ang; 1 .02 Leu; 0.53 Ser. 
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Example 61 

5 N-Ac-l>2-Nai-D-4-CI-Phe-D-3'Pal-Ser-N>Me-Tyr'D-3-Pai-Leu-Lys(N-epsllon-isopropyi^ 

The same procedure described in Bcample 38 was used, but substituting in the synthesis Boc-D-3-Pal 
for Boc-D-Lys(N-epsilon-FMOC) and using two couplings of 6 hours each for the Boc-D-3-Pa!. After HF 
10 treatment, workup, and HPLC purification N-Ac-D-2-Nal-I>4-CI-Phe-I>3-Pal-Ser-N-Me-Tyr-D-3-Pal-Leu-Lys- 
(N-epsilon-isopropyl)-Pro-l>AlaNH2 was obtained as a trifluoroacetate salt; Rt- 25.67 min; Mass spec, m/e 
1449 (M + H)\ Amino Acid Anal: 0.94 Ala; 1.10 Pro; 1.06 Leu; 0.54 Ser. 

75 Bcample 62 



N-Ac-D^2-Nal-P-4-CI'Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N'epsi!on'2>pyra2lncarbonyl)-^^ 
ao isopropyl)-Pro-D-A!aNH2 

The same procedure described in Example 38 was used, but substituting In the synthesis 2-pyrazine 
carboxylic acid for nicotinic acid. After HF treatment, worlcup, and HPLC purification N-Ac-D-2-Nal-D-4-CI- 
25 Phe-E>3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-2-pyrazincarbonyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 
was obtained as a trifluoroacetate salt; Rt»26.49 min; Mass spec, m/e 1555 (M + H)*. Amino Acid Anal: 
0.94 Ala; 1.07 Pro; 1.06 Leu; 1.02 Lys; 0.57 Ser. 



30 Example 63 



N-Ac-Sar-D-4-ChPhe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilonHsopropyl)-Pro-C^ 
35 AlaNH2 

The same procedure described in Example 38 was used, but substituting In the synthesis N-Ac-Sar for 
N-Ac«D-2-Nal and Boc-D-1-Na! for Boc-D-3-Pal using two couplings of two hours each. After HF treatment. 
40 workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-nicotinyl)-Leu- 
Lys(N-epsllon-isopropyl)-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=27.13 min; Mass spec, 
m/e 1457 (M + H) . Amino Acid Anal: 0.98 Ala; 1.09 Pro; 1.08 Leu; 0.95 Lys; 0.49 Ser; 1.12 Sar. 



45 Example 64 



N-Ac-Sar-D-4-a>Phe-[>3-Bal-Ser-N-Me«Tyr-D-Lys(N-epsiton-nicotlnyl)'Leu-Lys(N-epslto^^ 

50 NH2 

The same procedure described in Example 63 was used, but substituting In the synthesis Boc-D-3-Bal 
for Boc-D-1-Nal. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-3-Bal-Ser-N-Me- 
56 Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys{N-epsilon-isopropyl)-Pro-D-/\ia-NH2 was obtained as a 
trifluoroacetate salt; Rt=23.89 min; Mass spec, m/e 1463 (M + H)*. Amino Acid Anal: 0.93 Ala; 1.00 Pro; 
1.03 Leu; 0.97 Lys: 0.54 Ser. 
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E?cample 65 



5N>Ac-alpha-Azagiy-D^a-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-e^^ 

Pro-D-A^aN^fe ' 

The same procedure described In Example 63 was used up to the step before the coupling with N-Ac- 
10 Sar. The peptide on the resin was treated with a solution of carbonyldiimldazole (1.13g) in DMF {18mL) for 
10 minutes, washed (3x) with methylene chloride and then treated overnight with a solution of acetic 
hydrazide {0.53g) in (1:1) DMF/methylene chloride (18mL). Then the synthesis was continued as described 
in Example 63. After HF treatment, worioip, and HPLC purification N-Ac-alpha-Azagly-CM-CI-Phe-D-l-Nai- 
Ser-N-Me-Tyr-D-Lys(N-epsilon-nlcotinyHeu-Lys(N-epsilon-i^ was obtained as a 

16 trifluoroacetate salt; Rt=21.86 min; Mass spec, m/e 1444 (M + H)*. Amino Add Anal: 0.95 Ala; 1.05 Pro- 
1 .05 Leu; 0.95 Lys; 0.49 Ser. 



20 



25 



Bcample 66 



r^Ac-[>2-NahD-4<)hPhe-D-3-Pal-^er-4^Me-T 



The same procedure described in Example 38 was used, but substituting Boc-Cha for Boc-Leu and 
Boc-Arg(Tos) for Boc-Lys(N,N-epsilon-isopropyl,Cb2). After HF treatment, woricup. and HPLC purification N- 
Ac-D-2-NaI-EM-CI-Phe-D-3-Pai-Ser.^^Me-Tyr-[>Lys(N■epsilon-nlcotinyl)-C^^^ was ob- 

tained as a trifluoroacetate salt; Rt=24.39 min; Mass spec, m/e 1560 (M+H)*. Amino Acid Anal- 1 03 Ala: 
30 1 .14 Pro; 0.96 Arg; 0.91 Cha; 1 .01 Lys; 0.52 Ser. 



Example 67 



N-Ac-D-2-Nal-D^ChPhe-D-3-Pal-$er-N-Me-Tyr-D-Lys(N-epsiion-nlcotin 

Pro-D-AlaNH2 

40 

The same procedure described in Example 38 was used, but substituting Boc-N-Me-Leu for Boc-Leu. 
After HF treatment, workup, and HPLC purification N-Ac-l>2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys- 
(N-epsi1on-nicotinyf)-N-Me-Leu-Ly5(N-epslton-isopropyl)-Pro-E>^ was obtained as a trifluoroacetate 
salt; Rt=19.18 min; Mass spec, m/e 1549 (M+H)*. Amino Acid Anal: 1.00 Ala; 1.10 Pro; 1.00 Lys; 0.56 Ser 



45 
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Example 68 



N-Ac-[M-CI-Phe-D^I-Phe-E>2-Thia-Ser-N-Me-Tyr-D-Lys(l^psito^^ 

The same procedure described in Example 57 was used, but substituting Boc-D-2-Thia for Boc-D-2-Nal 
55 After HF treatment, woricup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thia-Ser.N-Me-Tyr-I> 
Lys(N^psllon-nicotinyl)-N-Me-Leu-Arg-Pro-D-Ala-NH2 was obtained as a trifluoroacetate salt; Rr= 27,93 
min; Mass spec, m/e 1524 (M + H)*. Amino Add Anal: 0.98 Ala; 1.10 Pro; 1.01 Arg; 1.01 Lys; 0.51 Ser. 
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Example 69 



l^Ac-D-2-Na!-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilor^CO-Morph}-Leu-Lys(N-ep5^ 
' AlaNHa 



The same procedure described in Example 38 was used up to the step of the removal of the FMOC 
70 group. Instead of coupling with nicotinic acid the peptide on the resin was first deblocked with 50% 
TFA/methylene chloride solution for 20 minutes, washed with diisopropylethylamlne (2x), washed with 
methylene chloride (3x) and then treated with a solution of carbonyldiimidazole (1.13g) in DMF (18mL) for 
ten minutes, washed (3x) with methylene chloride, and then reacted overnight with a solution of morpholine 
(O.SmL) in (1:1) DMF/methylen© chloride (18mL) solution. The resin was washed (3x) with methylene 
75 chloride, dried overnight over P2O5, and treated with HF/anisole at o'C for 1 hr. Workup and HPLC 
purification gave N-Ac-D-2- Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-CO-l^orph)-Leu-Lys(N- 
epsi!on-isopropyl)-Pro-D-AlaNH2 as a trifluoroacetate salt, Fh^=23.55 min; Mass spec, m/e 1542 (M + H)*. 
Amino Acid Anal: 1.16 Ala; 1.04 Pro; 0.99 Leu; 0.97 Lys; 0.35 Ser. 

20 

Example 70 



H-Ac-D-2-Na!-[>4-CI-Phe-D-3-PahSer-N-Me-Tyr-D-Lys(N-epsilon-CO-NMeRpHeu-L^^^ 

' ~~ \ [>AlaNH2 " 



The same procedure described in Example 69 was used, but substituting N-methyl-piperazine for 
30 morpholine. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-CM-CI-Phe-D-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-epsiIon-CONMePip)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 was obtained as a 
trifluoroacetate salt; Rt=18.41 min; Mass spec, m/e 1556 (M + H)*. Amino Acid Anal: 0.93 Ala; 1.10 Pro; 
1.05 Leu; 1.02 Lys; 0.55 Ser. 

35 

Example 71 



Using the same procedure described In Example 65, but substituting the appropriate acid hydrazides 

40 for acetic hydrazlde the following compounds can be prepared: 

N-acetyl-alpha-aza-alanyl-D-3-{4-chlorophenyl)alanyl-D-3-(1-naphthyOalanyhseryl-l^^ 
lysyl(N-epsilon-nicotinyl)-leucyhlysyl(N-epsilon-lsopropyl>-prolyl-D-alanylamide; 
N-acetyl-alpha-aza-^(4-chlorophenyl)alanyl-C>3-{4-chlorophenyl)aIanyl-C>3-(1-naph% 
methyI-tyrosyl-[>lysyl(N-epsilon-nicotinyl)-leucyl4ysyl(N-epsilonH'sopropyl)iDrolyl-D-a^ 

45 N-acetyl-aipha-a2a-3-(2-naphthyl)aIanyl-D-3-(4-chlorophenyl)alanyl-D-3-<l-naph^ 
methyl-tyrosyl-D-lysyl(N-^psilon-nicotinyl)-leucyl-lysyl(N-epsik)n-isopro^^ 
N-acetyl-alpha-aza-phenylalany!-D-^4K:hlorophenyl)alanyl-D-3-(1-naphthyl)alanyl-seryl-^ 
tyrosyl-D-lysyl{N-epsiIon-nicotinyl)-leucyMysyl(N-epsilon-isopropyl)-prolyH>aIanylamide; 
N-acetyl-alpha-aza-3-(4-fluoropheriyl)alanyl-D-3-(4-chtorophenyl)alanyl-C^^^ 

50 methyl-tyrosyl-D-lysyl(N-epsilon-n!Cotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyhD-alanylamide; 

N-acetyl-alpha-aza-sarcosyl-D-3-(4-chlorophenyl)alanyl-D-3-(1-naphthyl)alanyl-seryl-N-alpha-methyl-tyros 
I>lysyl(N-epsilon-nicotinyl>-leucyl-lysyl(N-epsilon-isopropyl)-prolyi-l>alanylamide; 
N-methyl-alpha-aza-pyroglutamyhD-3-(4-chlorophenyl)alanyl-D-3-(1-naphthyl)alanyhseryhN-al^ 
tyrosyhD-lysyl(N-epsiIon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyI-l>alan 

55 N-acetyI-alpha-aza^tyrosyl(amethyl)-D-3-(4-chlorophenyl)alanyl-D-3-(l-naphthyl)alanyl-sery 
methyl-tyrosyhD-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl{N-epsilon-isopropyl)-prolyl-l>alanylamide; 
N-acetyl-alpha-a2a-3-(34)en2thienyl)aIanyl-l>3-(4-chlorophenyl)alanyhO-3-(1^ 
methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)- leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; and 
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N-acety!-aipha-aza-3-{2-thienyl)aIanyl-D-3-<4^hlorophenyi)alanyl-I^^ 
methyl-tyrosyl-D-!ysyl(N-epsiIon-nicotinylHeucyhlysyl(N-epstto^^ 



Example 72 



Using the same procedure described in Example 65. but substituting the appropriate amino adds for D- 
1-(3-naphthyl)alanyl at position 3 the following compounds can be prepared: 
N-acetyhalpha-a2a-^lycyl-D-3-(4K5hlorophenyl)alanyl-D-tryptyl-seryl-N^^^ 
epsilon-nia)tinylHeucyl-lysyl(N-epsilonHsopropyl)-prolyl-I>alanyte^ 
N-acetyl-aIpha-a2a^lycyl-D-3-(4-chlorophenyl)alanyl-D-tryptyl(NHndole-^^ 
Wysyl(N-epsilon-nicotinyl)"leucyI-lysyl(N-epsilon-isopropyl)-prolyl-D-ala^^^ 
N-acetyl-alpha-a2a-glycyi-D-3-(4<hk)rophenyl)alanyl-D-3^ 
(>lysyl(N-epsllon-nicotinyl)-leucyHysyl(N-epsilonHSopropyO-prolyl-D-al^^^ 
N-acetyMpha-a2a-glycyl-D-3-(4-chlorophenyl)alanyl-D-3-(4K:hloro 
tyrosyl-D-lysyl(N-epsilon-nicotinylHeucyhlysyl(l^psilon-isopropyl)-p^^ 
N-acetyl-alpha-a2a-^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(cyclohe^^^^ 
lysyl(^^epsilon-nlcoti^yl)-leucyHysyl(^^«psilon-isopropyl)-^ 
N-acetyl-aIpha-a2a-glycyl-D"3.(4-chlorophenyl)alanyl-D-3-(2^^ 
lysyI(N-epsilon-nicotinyl)-leucyHysyl(N-epsilonHsopropyl)-prolyl-D-alanyl^ 
N-acetyl-alpha-a2a-glycyl-D-3-(4<^Iorophenyl)alanyl-D-3^^ 
lysyI{N-epsilon-nicotinyO-leucyhlysyl(N-epsiIon-lsopropyl)-prolyl-D-alanylamid and 
N-acety!-aIpha-aza-glycyl-D-3-{4^chlorophenyl)alanyl-D.3-{^^^ 
lysyl(r^epsilon-nicotiny!Heucyl-!ysyl(N-epsi!on-isopropyl)-proIyl- 



Bcample 73A 



Using the same procedure described in Example 72, but substituting N-alpha-methyl-tyrosyl(O-methyl) 
for N-alpha-methyKyrosyi the following compounds can be prepared: 
N-acetyl-alpha-aza-glycyI-D-3-(4-chlorophenyl)a!anyl-D-tryptyl-seryI-N-alph^^ 
lysy!(N-epsi!on-nicotinyIHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alany^ 
N-acetyl-alpha-a2a-glycyhD-3-{4^hlorophenyl>alanyl-D-tryptyl(N^ 
(0-methyO-DMysyi(N-epsllon-nicotinyl)-leucylMysyl(N-^psiIonHsopropyl)-prolyI.D-alanyla^ 
N-acety|.alpha-a2a-glycyl-D-3-(4K)hlorophenyl)alanyl-[>3H3-benzthienyl)ate^^ 
(0-methyl)-D-lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilon^sopropyl)-pr 
N-acetyl-alpha-aza-^lycyl-D-3-(4<:hlorophenyl)alanyl-D-3K4-chlorop^ 
tyrosyl(0-methyI)-D-lysyl(N-epsilon-nicotinyl).|eucylWysyI(N-^psilonH^^ 
N-acetyl-alpha-a2a-glycyl-D-3.(4^hlorophenyl)aiany|.D-3-(cyclohexyl)^^ 
methyl)-D-lysy!(r^epsilon-nicotinyl>-leucyl-lysyl(N-epsilonHsopropyl)-prolyl-^ 
r^acetyhaIpha-a2a-glycyl-D-3-(4-chlorophenyI)alanyhD-3-(2.^^^ 
methyl)-D^ysyl(N-epsilon-nicotinyl)-leucyWysyl(N-epsilon-isopropyl)-prolyK^^ 
N-acetyl-a!pha-a2a-^lycyl-D-3-(4^hIorophenyl)alanyl-D-3>(4-thl 

methyl)-D-lysyl(N-epslIon-nicotinyl)-leucyHysy!(N-epsilon-isopropyl)-prolyl-D-alanyl^ 
N-acetyl-alpha-aza-glycyI-D-3-(4-chlorophenyl)aIanyl-D^^ 

methylh[>lysyl(N-epsiton-nicotinylHeucyWysyl(N^psilonH^ and 

l>^acetyl-alpha-aza^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(3^Denzthi 

{(>methylhWysyl(N-epsilon-nicotinylHeucyhlysyl(N-epsilon-isopropyl)-proIyI-D-ala^ 



Bcample 73B 



Using the same procedure described in Example 63, but substituting the appropriate amino acids for D- 
1-{3-naphthyl)aIanyl at position 3 the following compounds can be prepared: 
l^acetyhsarcosy|.D-3-{4-chlorophenyl)alanyl-D-tryptyl-seryl-N-al^ 
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nicotinylHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-sarcosyl-D-3-(4K;hlorophenyl)alanyl-D-tryptyl(N-indole-fonfTiyl)-ser^ 

(N-epsilon-nicotinyl)-leucyl-Iysyl(N-epsilon-isopropyl)-prolyl-D-alany^ 

N-acetyl-sarcosyl-D-3-(4-ch!oropheny!)alanyl-D-3-(3-benzthienyl)alanyl-seryl-N-aIpha-m 

(N-epsilon-nicotinyl)-leucyI-lysyl(N-epsilonH'sopropyl)-prolyI-D-alanylamlde; 

N-ac»tyhsarcosyl-D-3-(4-chIorophenyl)alanyl-D-3-(4-chlorophenyl)al^ 

lysyl(N-epsiIon-nl(X)tjnyl)-!eucylHysyl(N-ep8ilon-isopropyl>-prolyl-D-alanyla^ 

N-acetyl-sarcosyl-D-3-(4-chlorophenyl)alanyhD-3-(cyclohexyl)alanyl-seryl-N-alpha-m 

epsilon-nlcotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-sarcosyl-D-3-(4-ch!orophenyl)alanyl-D-3-(2-thienyl)alanyl-sei7l-N-al^ 

epsilon-nicotinyl)-leucyI'-lysyl(N-epsiIon-isopropyl)-prolyI-D-alanylamide; and 

N-acetyl-sarcosyl-D-3-(4H:hlorophenyl)alanyI-D-3-(3-pyridyl)alanyl-seryl-N-alph 

epsilon-nictonyl)-leucyi-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde. 



Example 74 



Using the same procedure described In Example 72, but substituting D-3-(3-pyrldyl)aIanyl at position 6 
for D-lysyl(N-epsilon-nicotinyl) the following compounds can t>e prepared: 
N-acetyl-alpha-aza-glycyl-D-3-(4-chlorophenyl)alanyl-D-tryptyl-seryl-N-alpha-methyl-tyrosyl-D^^^^ 
a!anyl-leucyl-iysyl(N-epsilon-isopropyiy-prolyl-!>alanylamide; 

N-acetyl-alpha-aza-glycyl-D-3-(4-chlorophenyl)aIanyl-D-tryptyl(N-indole-formyl)-seryl-N-alpha 

D-3-(3-pyridyl)alanyl-leucyHysyl(N-epsilon-isopropyi)-prolyl-D-alanylamlde; 

N-acetyl-alpha-aza-^lycyl-D-3-(4-chlorophenyi)alanyl-D-3-(3-ben2thlenyi)alanyi-seryl-N^ 

D-3-(3-pyridyl)alanyl-!eucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanyiamide; 

N-acetyl-aIpha-aza-t|lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(4-chlorophenyl)alanyl-seryl-N-^^^ 

tyrosyl-D-3-(3-pyridyi)alanyl-leucyl-iysyl(N-epsilon-isopropyi)-prolyl-D-alanylamlde; 

N-acetyl-alpha-aza-glycy!-D-3-(4K:hlorophenyi)aianyhD-3-(cyclohexyl)alanyl-seryl-N-alpha-methyl^^ 

3^3-pyrldyl)alanyl-leucylHysyl(l^l-epsiion-isopropyl)-prolyl-D^^ 

N-acetyl-alpha-aza-glycyhD-3-(4<:hlorophenyl)aIanyhD-3-{2-lhlenyl)alanyl-seryl-N-a^ 

(3-pyridyi)alanyi-leucyl-lysyl(N-epsilon-isopropyl)-proiyl-D-alanylamide; 

N-acetyl-aipha"a2a-gIycyl-D-3-(4-chlorophenyi)alanyl-D-3-(4-thia2olyl)alanyl-seryl-N-aipha-^^ 

3-(3-pyridyl)alanyl-leucyl-lysyl(N-epsi!on-isopropyl)-prolyl-D-alanylamide;and 

N-acetyl-alpha-aza-glycyl-D-3-(4<;hlorQphenyl)alanyhD-3-(3-pyridyl)alanyl-seryh 

(3-pyridyi)alanyi-leucyl^ysyI(l^-epsilon-fsopropy!)-proly^D-alanylamide. 



Example 75 



Using the same procedure described In Example 72, but substituting D-3-(4-fluorophenyl)aianyl for D-3- 
(4-chlorophenyl)alanyl the following compounds can be prepared: 
N-acetyl-alpha-a2a-glycyl-D-3-(4-fluorophenyI)alanyh[>tryptyl-seryl-N-aIpha-methyl-tyro 
epsllon-nicotinyl)-leucyMysyl(N-epsilon-isopropyl)-prolyl-[>alanylamide; 
N-acetyhalpha-aza-^lycyl-D-3-(4-fluorophenyl)alanyl-E>-tryptyl(N-indole-formyl)-se 
D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyI)-prolyl-D-alanyIamlde; 
N-acetyI-a!pha-aza-^lycyhD-3-(4-fIuorophenyl)alanyl-D-3-(3-benzthienyl)alanyl-se^ 
D-lysyl(N-epsilon-nicotinyl)-leucyl-!ysyl(N-epsilon-isopropyl)-prolyl-D-alanyIamide; 
N-acetyl-alpha-aza-glycyl-D-3-(4-fluorophenyl)alanyl-D-3-(4K:hlorophenyl)alanyl-seryl-N-a^ 
tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyl-[>-aIanyla^^ 
N-acetyt-alpha-aza-glycyl-D-3-(4-fluorophenyl)a!anyl-D-3-(cyclohexyl)alanyl-seryl-N-alpha-methyl-^^^ 
lysyl(N-epsilon-nicotinyI)-Ieucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-alanylamlde; 
N-acetyl-a!pha-a2a-glycyl-D-3-(4-fluorophenyl)alanyl-D-3-(2-thlenyl)^^ 
lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilonHSopropyl)-prolyl-D-alanylamlde; 
N-acetyl-alpha-a2a-glycy!-D-3-(4-fluorophenyl)alanyl-D-3-(4-thlazolyl)alanyl-seryl-^ 
lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)"prolyl-D-alanylamide; 
N-acetyl-alpha-a2a-^lycyl-D-3-(4-fluorophenyl)alanyl-[>3-<3-pyridyl)alanyhseryl-N-a^ 
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!ysyl(N-epsiIon-njcotinyl)-Ieucyl-lysyl(N-epsilon-isopropyI>-prolyhD-aI^ and 

N-acetyI-alpha-a2a-glycyh[>3-(4-fiuorophenyOalanyl-D-3-(3Kiuino!yl)alan^ 

lysyl(N-^psiIon-nicotinylHeucyhlysyl(N-epsi!on^sopropy 



Example 76 



Using the same procedure described in Example 75. but substituting D-3-(2-naphthyl)alanyl for D-3-(4- 
10 f!uorophenyl)alanyl the following compounds can be prepared: 

N-acetyl-alpha-aza-^lycyl-D-3-(2-iiaphthyl)alanyhD-tryptyl-seryl-N-alphaH^ 

nicotinyl)-leucyl-lysyl(N-epsilon-isopropyI)-pro!yl-D-aianylamide; 

N-acetyl-alpha-aza-glycyl-D-3-{2-naphthyl)aIanyl-D-tryptyl(N-indo!e4ormyl 

Iysyl(N-epsiIon-nicotinylHeucyl-lysy[(N-epsilon-lsopropyi)-^ 
16 N-acetyl-alpha-aza-^lycyi-D-3H2-naphthyl)alanyl-D-3-(3-ben2thienyl)aI^ 

lysyl(N-«psilon-nlcotinyI)-leucyhlysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyhalpha-aza-^lycyl-D-3-(2HTaphthyl)aJanyl-D-3-(4K:hlorophenyI)ala^ 

lysyl(N-epsiIon-nlcotinyl)-leucyl-lysyi(N-epsilon-isopropyl)-proly!-D-alanylamide; 

N-acetyMpha-aza-glycyl-D-3-{2-naphthyl)alanyh[>3-{cyclohexyl)alanyl-seryl-N-a^ 
20 {N-epsilon-nicotinyl)-leucyl-lysyl{N-epsilon-isopropyl)-prolyl-D-alanylamide: 

l^^acetyl-aipha-aza-^lycyl-D-3-(2-naphthyI)alanyl-D-3-{2-thienyl)^^ 

(N-epsilon-nicoljnyl)-teucyl-lysyKN-epslton-lsopropyl)-^ 

N-acetyMpha-aza-^lycyl-D-3-(2-naphthyl)alanyl-D-3-{4-thiazolyl)alany 

(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon^sopropylHDrolyhl>^^ 
25 N-acetyMpha-a2a-^lycyl-D-3-(2-naphthyl)alanyl-[>3-(3iDyridyl)alanyl-se^ 

(N-epsllon-nicotinyl)-leucyWysyl{N-epsi!on-isopropyl)-prolyl-D-alanylamide; and 

N-acetyMpha-a2a-^lycyhD-3-(2-naphthyl)alanyhD-3-(3-qujnolyl)alanyl-se^ 

(N-«psiIon-nicotinylHeucyHysyI{N-epsiIonHSopropyl>i^ 

30 

Exampie 77 



Using the same procedure described in Exampie 76, but substituting D-phenylalanyl for D-3-(2- 
35 naphthyl)alanyi the following compounds can be prepared: 

N-acety!-alpha-aza-<|fycyl-D-phenylalanyl-D-tryptyl-seryl-N-alpha-m^^ 

Ieucyl-lysyl(N-epsllon-isopropyI)-prolyl-D-alanylamlde; 

N-acetyl-alpha-a2a-glycyhDiDhenylalanyI-D-tryptyl(N-indole-fomriyi)-ser^ 

epsilon-nlcotinyiHeucyl-lysyl(N-epsilonHSOpropyl)-prolyl-D-alanylamide; 
40 N-acetyl-alpha-aza-^lycyl-D-phenylalanyl-D-3H(3-benzthienyl)alanyl-seryl-N-alpha-^ 

epsilon-nicotinyl)-leucyl-lysyl(N-epsllon-isopropyi)-prolyl-D--alanylamtde; 

N-acetyMpha-aza-glycyhDi>henylalanyl-[>3-(4^lorophenyl)alanyl-seryl^^^ 

epslk)nHlicotinyfHeucyl^ysyI(^^epsilon^sopropyl)1^roly^D^^ 

N-acetyl-alpha-a2a^lycyl-D-phenylalanyl-D-3-(cyclohexyl)alanyl-seryl-N-alpha<^ 
45 epsilon-nicotinylHeucyHysyl(N-epsilon-isopropyl)-prolyl-[>alanylaml^ 

N-acetyl-alpha-aza-glycyl-DiDhenyla!anyl-l>3-(2-thienyl)alanyl-seryl-^^^ 

epsilon-nicotinyl)-!eucyl-lysyl(N-epsilonHSopropyl}-prolyl-D-aIanylamide; 

N-acetyi-aipha-aza-^lycy!-Di3henylaianyI-D-3-(4-thiazolyl)alanyl-seryl-N-a!phaH^ 

epsilon-nicotinyl)-leucylHysyl(N-epsilon-isopropylH5ro!yl-D-alanylamlde: and 
50 N-acetyhalpha-a2a-glycyl-I>i?henylalanyI-D-3-(3i3yridyl)aianyl-seryl-N-^^ 

epsiMon-nlcotjnyl)-leucyHysyl(N-epsilonH5opropyl)i3rolyhD-aIany^ 



Example 78 

55 



N-Ac-D-2-Nal-alpha-a2a«4-CI-Phe>D-34^al'Ser-N-Me-Tyr-D-Lys(N-epsilonHri^^^^ 
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Pro-D-AIaNH2 



The same procedure described in Example 38 can be used to synthesize the peptide-resin Boc-D-3- 
Pal-Ser(0-B2l)-N-Me-Tyr(0-2,6-diCI-Bzl)-D-Lys(N-epsilon-FMOC)-Leu-Lys(N.N-epsilon-isopropyl.C 
AlaNH-Resin. This resin is treated with deblock solution (see Example 1) for 20 minutes to remove the Boc 
group, then washed twice with base wash, and three times with methylene chloride and reacted with 
carbonyldiimidazoie (I.ISg) in DMF (18mL) for 10 minutes. The peptide-resin is washed (3x) with methylene 
chloride and reacted overnight with a solution of N-Boc-N'-(4-CI-benzyl)hydra2ine (1.8g) in (1:1) methylene 
chloride/DMF (18mL) to give N-Boc-alpha-aza-4-C!-Phe-D-3-Pal-Ser(0-Bzl)-N-Me-Tyr(0-2.6KliCI-B2l)-D 
(N-epsilon-FMOC)-Leu-Lys(N.N-epsilon-isopropyl.Cbz)-Pro-D-AlaNH-Resin. This Is treated with deblock so- 
lution for 20 minutes, base washed, and the synthesis is continued as described in Example 38, After HF 
treatment woriaip. and HPLC purification N-Ac-D-2-NaI-alpha-a2a-4-CI-Phe-D-a-Pal-Ser-N-Me-Tyr-D-Lys(N- 
epsiIon-nlcotinyl)-Leu-Lys(N-ep5ilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 



Example 79 

Using the same procedure described in Example 78 and substituting the appropriate N-Boc-N -aryl- 
hydrazine or N-Boc-N'-alkyl-hyrdazine for N-Boc-N -(4- Cl-ben2yl)hydrazine the following compounds can 
be obtained: 

N-acety!-D-3-(2-naphthyl)a!anyl-alpha-aza-3-(2-naphthyl)alanyl-D-3-(3-pyridyl)ala 

tyrosyl-D-lysyI(N-^psilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-D-3-(2-naphthyOalanyl-alpha-aza-3-(4-fluorophenyl)alany!-^ 

methyl-tyrosyl-D-!ysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsiIon-isopropylhprolyl-D-alanyla^ 

N-acetyl-D-3-(2-naphthyOaIanyl-alpha-a2a-3-(4-methoxyphenyl)alanyl-D-3-(3-pyridyl)a^ 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyI)Heucyi-lysyl{N-«psilon-isopropyl)-prolyl-l>a^^^ 

N-acetyl-D-3-(2-naphthyl)alanyl-alpha-aza-tryptyhD-3-(3-pyridyl)alany^^ 

(N-epsl!on-nicot!nyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-D-3-(2-naphthyl)alanyl-a!pha-aza-3-(3-ben2thienyl)alanyl-D-3-(3-pyridyl)alanyl^^ 

tyrosyl-D-lysyl{N-epsilon-nicotinyl)-leucyl-lysyl{N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-D-3K2-naphthyl)alanyl-alpha-aza-3-(cyclohexyI)alanyl-D-3-(3-pyrid^ 

tyrosyl-l>lysyI(N-epsilon-nicotiny!)-!eucyl-lysyl{N-epsiIon-isopropyl)-proly!-D-alanylamide; and 

N-acetyl-D-3-{2-naphthyl)alanyl-aipha-aza-3-(2-thienyl)alanyl-D-3-(3-pyridyl)al^ 

tyrosyl-D-lysyl(N-epsi!on-nicotinyl)-leucyl-lysyl(N-epsiton-isopropyI)-prolyl^^^ 



Example 80 



N-AC'alpha-aza-eiy-alpha-aza-4-ChPhe-D-1-Nai-Ser-N-Me-Tyr-D-Lys(N'epsilon-nicotiny^ 

isopropyl)-Pro-D-AiaNH2 



The same procedure described in Example 65 is used to synthesize the peptide up to Boc-alpha-aza-4- 
CI-Phe-D-1-Nal-Ser(C>Bzl)-N-Me-Tyr(0-2.6<liCI-Bzl)-D-Lys(N-epsilon"FMOC)-Uu^ 

lsopropyl.Cb2)-Pro-D-AlaNH-Resln. This resin is deblocked, reacted with carbonyldiimidazoie. and reacted 

with acetic hydrazide as described In Example 65 to give N-Ac-alpha-aza-Gly-alpha-aza-4-CI-Phe-D-1-Nal- 

Ser(0-Bzl)-N-Me-Tyr(0-2,6-diCI-Bzl)-[>Lys(N-epsilon-FMOC)-Leu-Lys(N,N-epsiion-isoprop 

AlaNH-Resin. The synthesis is continued as described in Example 65. After HF treatment, wori<up, and 

HPLC purification N-Ac-alpha-aza-Gly-alpha-aza-4-CI-Phe-D-1 -Nai-Ser-N-Me-Tyr-D-Lys{N-epslion-nicotinyl>- 

Leu-Lys(N-epsilon-isopropyiy-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



Example 81 
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The same procedure described in Example 80 is used, but substituting the appropriate Boc-D-amino 
acids for Boc-D-1-Nal the following compounds can be made: 
N-acetyl-alpha-aza-gIycyl-a!pha-a2a-^(4-chlorophenyl)alanyl-[>3-(^ 
tyrosyI-DHysyl(N-epsilon-nicotinylHeucy!-lysyl{N-epsilon-!Sopropy[)-prolyhD-alafi^ 

5 N-acetyl-aIpha-a2a'^lycyl-alpha-a2a-3-(4-chlorophenyl)alanyl-D-ti7ptyl-seryI-N-^^ 
{^*-epsiIon-^icotinylHeucyHysyl(N-epsi^on^sopropyI)-proly^C^^^ 
^^acetyl-alpha-a2a-glycyI-a!pha-aza-3-(4-chlorophenyl)a!anyl-D-tryptyl(N^ndol^^ 
methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsilon-isopropyl)-prolyl-l>alanylamide: 
N-acetyhaipha-a2a-glycyl-aipha-aza-3-(4-chlorophenyl)alanyl-!>3-(4-ch!orophenyOal^ 

70 methyhtyrosyKD-lysyI(N-epsilon-nlcotinyl)-leucyhlysyl(N-epsi!onHSopropyl)-prol^^ 
N-acetyl-alpha-aza-^Iycyl-alpha-a2a-3-(4-chlorophenyl)alanyl-D-3-(2-thienyl)al^^ 
tyrosyl-D-!ysyl(N-^silon-nicotinyO-IeucyhIysyl(N-epsilon-isopropyl)>prolyl-[>al^^^ and 
N-acetyl-alpha-a2a-g!ycyhalpha-aza-3-(4-chlorophenyl)alanyl-D-3-(2-naphthyl)a!^ 
tyrosyI-DHysyl(N-€ps!lon-nicotinyl)-leucyl-lysyI(N-^psilon-tsopropyI>-p^^ 



Example 82 

20 

N:Ac-Sar-alp^^ 

~~~ D-AlaNHg ""^ 

25 The procedure described in Example 80 Is used up to the step to give Boc-alpha-aza-4-Ci-Phe-D-1-Nah 
Ser(0-Bzi)-N-Me-Tyr(0-2.6KJiCI-Bzl)-C>Lys(N-^psiton-FMOC)-Leu-Ly 

AlaNH-Resin. This resin is coupled to N-Ac-Sar and the synthesis completed as described in Example 63. 
After HF treatment wori<up, and HPLC purification N-Ac-Sar-aIpha-aza-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D- 
Lys(N-epsilon-nicotinyl)-Leu-Lys{N-epsilon-isopropyl)-Pro-l>AlaNH2 can be obtained as the trifluoroacetate 
30 salt 



Bcampte 83 

35 

The procedure described In Example 82 is used, but substituting the appropriate Boc-D-amIno acid for 
Boc-D-1-Nal the following compounds can be obtained: 
N-acetyl-sarcosyhaipha-aza-3-(4-chIorophenyl)alanyl-D-3-(3-benzthienyO^^ 
D-lysyl(N-epsilon-nicotinyl)-ieucyHysyl{N-epsiIon-!sopropyl)-prolyl-D-aIanylamide; 

40 N-acetyl-sarcosyMpha-a2a-3-(4-chlorophenyI)alanyl-D-3-(2-thienyl)alanyhseryl-^ 
lysyl(N-epsi!on-nicotinyi)-leucyHysyl(N-epsilonHSopropyl)-prolyl-[>alanyl^ 
N-acetyl-sarcosyMpha-a2a-3-(4H:hlorophenyI)alanyhD-tryptyl-seryhN-alpha-methy^ 
epsilon-nicofinyl)-!eucyhlysyl(N-epsiIon-lsopropyl)i5roIyl-D-aI^ 
N-acetyl-sarcosyMpha-a2a-3-(4-chIorophenyl)danyl-D-trypty!(Wndole-fom 

45 E>lysyl(N-epsilon-nicotinylHeucyHysyl(N-epsilonHSOpropyl)-prolyl-D-alanylamide; 
N-acetyl-sarcosyl-a!pha-aza-3-(4-chlorophenyl)aIanyhI>3-(4K;htorophenyI)alanyl-^ 
tyrosyl-WysyI(N-epsilon-nlcotinyl)-leucy!-lysyI(N-^psilonHsopropyl)-prolyl-D-aIanylaml^ and 
l^acetyl-sarcosyl-alpha-aza-3-(4-chlorophenyl)aianyl-D-3-(4-methoxyphenyl)alanyh^ 
tyrosyl-D-lysyI(N-epsilon-nicotinylHeucyNysyl(N-epa^^ 



Example 84 



The same procedure described in Example 38 is used, but substituting in tiie synthesis Boc-D-amino 
acid for Boc-D-3-Pal. After HF treatment, workup, and HPLC purification the following compounds can be 
obtained: 

N-acetyl-D-a-(2-naphtiiy!)aIanyl-D-3-(4-chlorophenyl)alanyl-D-a-(l-naphtfiy^^^^ 
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tyrosyl-D-lysyl(N-«psilon-nicotlnyl)-leucyl-Iysyl(N-epsilon-isopropyl)-prolyl-D«alanylam 

N-acetyl-D-3-(2-naphthyl)alanyi-D-3-(4-chlorophenyl)aIanyl-D-3-(3-benzthienyl)alanyl^^ 

tyrosyhD-lysyl(N-epsilon-nicotlnyIHeucyl-rysyl(N-^psilori^sopropy 

N.acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(2-thienyl)a!^ 

tyrosyl-D-lysyl(N-epsiIon-nicotinyl)-leucylHysyl(N-epsilon-isopropyl)-prolyl-D- 

N-acetyl-D-3K2-naphthyl)aIanyl-[>3-(4-chloropheny!)alanyhD-tryptyh^^ 

epsilon-nicotinyl)-leucyI-lysyl(N-epsilon-isopropyl)-prolyl-l>alanylamlde; 

N-acetyl-D-3-(2-naph%l)alanyl-D-3-(4-chlorophenyl)alanyl-D-tryptyl(N-indoIe-fo 

tyrosyl-C>lysyl(N<^psilon-nlcotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylam 

N-acetyl-E>3-(2-naphthyl)alanyl-D-3-(4^lorophenyl)alanyl-D-trypty 

tyrosyl-DMysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsiIon-^sopropyl^ 

N-acetyl-D-3-(2-^aphthyl)aIanyhD-3-(4-chlorophenyl)alanyl-D-3-(4-methoxyphe^^ 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-al^ 

N-acetyl-I>^(2-TOphthyl)aIanyl-D-3-(4-chtorophenyl)alanyl-D-t^ 

D-lysyl(N-epsilon-nlcotinyl)-leucyMysyl(N-epsilon-isopropyl)-prolyl-D-alanylarnide; 

N-acetyI-D-3-(2-naphthyl)alanyl-[>3-(4-chlorophenyl)alanyh[>3-(3<|ulnolyl)^^ 

tyrosyl-Wysyl(N-epsllon-nicotinyl)-!eucyl-lysyl(N-epsilorhisopropyl)-proly and 

N-acetyl-D-3-(2-naphthyljalanyl-D-3-(4-chlorophenyl)alanyl-D-3-(cyclohexyl)^^ 

tyrosyl-D-Iysyl(N-epsilon-nicotinyO-leucyl-lysyI(N-epsilon-isopropyl)-prolyhD-alanyla^ 



Example 85 



N-Ac-D"2'Nai-D^CI-Phe-N-alpha-a2a-3-Pai-Ser-N-Me-Tyr-D-Lys(N-^ 

isopropyl)-Pro-P-AiaNHr ~~ 



The procedure described in Example 38 is used up to step Boc-Ser(0-B2l)-N-Me-Tyr(0-2.6-diCI-Bzl)-0 
Lys(N-epsilon-FMOC)-Leu-Lys(N.N-epsiIon-isopropyl,Cbz)-Pro-I>AlaNH-Resin. The resin Is treated with de- 
blocic solution for 20 minutes to remove the Boc group, treated with base wash, and reacted with 
carbonyldiimidazole for 10 minutes, washed (3x) with methylene chloride, and reacted overnight with N-Boc- 
N'-(3-pyridylmethyl)hydrazine as described In Example 78 to give Boc-alpha-a2a-3-Pal-Ser(0-Bzl)-N-Me- 
Tyr(0-2.6-diCi-Bzl)^D-Lys(N-epsilon-FMOC)-Leu-Lys(N,r^silon-isopropyl.Cb2)-P^^ This 
resin is deblocked and then coupled with Boc-D-4-CI-Phe and N-Ac-D-2-Nal as described in Example 38. 
After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-N-alpha-aza-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-epsilonHiicotinylHeu-Lys(N-epsiIon-isopropylhPro-D-AlaNH2 can be obtained as the 
trifluoroacetate salt 



Example 86 



Using the procedure described in Example 85, but substituting the appropriate N-alpha-aza-amino acids 
for N-alpha-azarS-Pal the following compounds can be prepared: 
N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyhN-alpha-aza-3-(1-naphthyl)^^ 
methyl-tyrosyl-D-lysyl(N-epsjlon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanyla^ 
N-acetyl-D-3-(2-naphthyi)alanyl-D-3-(4-chlorophenyl)aIanyl-N-alpha-a2a-3-(3-ben2thlenyl)al^ 
alpha-methyl-tyrosyl-D-lysyl(N-epsilon-nicotlnyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyi-D-al^ 
N-acetyl-D-3-(2-naphthyl)alanyi-D-3-(4<:hlorophenyl)alanyl-N-alpha-aza-tryptyl-seryl-^ 
D-lysyl(N-epsilon-nicotlnylHeucyHysyl(N-epsilon-lsopropyl)-prolyl-!>aIanylamlde; 
N-acetyl-D-3-{2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyhN-alpha-aza-tryptyl(N-indole-^^ 
alpha-methyl-tyrosyhD-lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilon^soprop 
N-acetyl-D-3-(2-naphthyi)alanyl-D-3-(4-chlorophenyl)aIanyl-N-alpha-aza-tryptyl(N-indole-methyl)-^ 
alpha-methyI-tyrosyl-l>lysyl(N-epsllon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanyl^ 
N-acetyl-D-3-(2-naphthyl)alanyKD-3-(4-chlorophenyl)alanyl-N-alpha-aza-3-(4- 
alpha-methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-^^^ 
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^^acetyl-I>3-(2-naph%l)alany^D«3-{4^:hIo^ophenyI)alany^ 

methyl-tyrosyl-D-lysyI(N-epsiIon^ic»tinylhl8ucyl-iysyl(^ 

N-acetyl-[>3K2-naphthyl)aIanyl-D-3-(4K:hlorophenyl)alany 

aipha-memyl-tyrosyl-D-lysyl(N-epsilon-nicotinyI)-leucyl-lysyl(Isi^ 
5 N-acetyl-E)-3-(2-naphthyl)aIanyh[>3-(4^hlorophenyl)ala^^^^ methoxyphenyl)aIanyl-seryl-N- 

alpha-m8thyl-tyrosyl-[>lysyl(N^psilorHiicotinyI)-^ 

N-acetyl-[>3K2-naphthyl)a!any^D-3-(4-chlorophenyl)alanyh^^ 

methyl-tyrosyf-C>lysyl(N-epsilon-ni(x>tinylhleucyhlysyl(N-epslIon-is^^ 

N-acetyl-D-3-(2-naphthyl)alanyl-[>3-(4-c^lorophenyl)ala^^^^ 
10 methyl-tyrosyhD-IysyKN-epsilon-nicotinylHeucy^ 



Example 87 



75 



Pro-0-AlaNH2 " — 



20 



The procedure described in Example 65 Is used, but substituting Boc-Tyr(0-2-Br-Cb2) for Boc-N-Me- 
Tyr(0-2,6-diCI-B2l), and Boc-N-Me-L^ for Boc-Leu and adding 0.1% DMAP to the solutions of Boc-D-1-Nal 
and Boc-D-Lys(N-epsilon-FMOC). After HF treatment workup, and HPLC purification N-.Ac-a2a-Gly-E>4-CI- 
Phe-D-1-Nal-N-Me-Ser-Tyr-D-Lys(iSI-epsilon-nicotlnyl)-N-Me-Leu-Lys(N-epsllo^^ can 
25 be obtained as the trifluoroacetate salt. 



Example 88 



30 



Pro-D-AlaNH2 ~ — — 



35 



The procedure described In Example 87 Is used, but substituting Boc-N-Me-Tyr(0-2.6-diCI-Bzl) for Boc- 
Tyr(02-Br-Cb2). Boc-Leu for Boc-N-Me-Leu and adding 0.1% DMAP to the solution of Boc-N-Me-Ser(0- 
Bzl) instead of Boc-D-Lys(N-epsilon-FMOC). After HF treatment, worioip. and HPLC purification N-Ao-aza- 
Gly.|>4.CI-Phe-D-1-NahN-Me-Ser-N-Me-Tyr-D-Lys(N-epsllon-nicotiny^ 
40 AIaNH2 can be obtained as the trifluoroacetate salt 



so 



Example 89 



^^Ac■aza-Gly■4^ChPhe-D■1-Na^Thr-N-Me'Tyr-E>Lys(^^epsl!on-nic^ 

" AlaNHa 

The procedure described in Example 65 is used, but substituting Boc-Thr(OB2l) for Boc-Ser(OB2l). 

After HF treatment workup, and HPLC purification N-Ac-a2a-Gly-D-4-CI-Phe-D-1-NaKN-Me-Ser-N-Me-Tyr-D- 

Lys(IM-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-I>AlaNH2 can be obtained as the trifluoroacetate 
salt 
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N-Ac-aza-Gly-D-4^CI-Phe-D-1-NahAla-N-Me-Tyr-D-Lys(N'epsilon-fiicotinyl)-N-M 



Pro-D-AiaNH2 



5 The procedure described in Example 65 Is used, but substituting Boc-Ala for Boc-Ser(O-Bzl) and Boc- 
N-Me-Leu for Boc-Leu and adding 0.1% DMAP to the solution of Boc-Lys(N-epsilon-FMOC). After HP 
treatment, workup, and HPLC purification N-Ac-aza-Gly-l>4-CI-Phe-D-1-Nal-Ala-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-N-Me-Leu-Lys(N-epsilon-isopropyl)-Pro-OAIaNH2 can be obtained as the trifluoroacetate salt. 

10 

Example 91 



7M-Ac-a2a^^^y-D-4^^Phe-D^1^Nal^Gln-^^Me'Tyr'P-Ly$(N^epsilon-nlcotinyl)-L^^ 

AlaNHa 



The procedure described in Example 65 is used, but substituting Boc-GIn for Boc-Ser(O-Bzl). After HP 
20 treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-NahG!n-N-Me-Tyr-D-Lys{N-epsilon- 
nicotinyl)-N-l\/le-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



Example 92 

25 

N-A c-D-2-Nal-[M-Ci-Phe-[>3-Pal-Ser-r^Me«Tyr-(C)-Me)'D-Lys(N-epsiton-nicotih^ 
" Pro-D-AlaNHa 

30 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Tyr(OMe) for Boc-N-Me- 
Tyr(0-2,6KiiCI-Bzl). After HF treatment, woricup, and HPLC purification N-Ac-D-2-Nal-I>4-CI-Phe-D-3-Pal- 
Ser-N-Me-Tyr(0-Me)-D-Lys(N-«psiion-nicotinyl)-Leu-Lys(N-epsiion-lsopropy!)-Pro-D-^^ can be obtained 
36 as the trifluoroacetate salt 



Example 93 

40 

N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr(0-Me)-D-Lys(N-epsilon-nicotinyl^ 

Pro-D-AiaNH2 '. " 

45 

The procedure described in Example 65 is used, but substituting Boc-N-Me-Tyr(O-Me) for Boc-N-Me- 
Tyr(0-2.6-diChB2l). After HF treatment, woricup. and HPLC purification N-Ac-aza-Gly-D-4-Cl-Phe-D-1-Nal- 
Ser-N-Me-Tyr(0-Me)-D-Lys(N-epsilon-nicotinyl)-Leu-Lys{N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained 
as the trifluoroacetate salt. 

50 

Example 94 



55 

N -Ac-aza'Gly-D-4-Cl-Phe-D-1-Nai-Ser-N-Me-Phe-D-Lys(N-epsiion'nicotinyi)-Leu-Lys(N-epsilon"isopropyi)-Pro-D^ 
■"" AlaNH2 
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The procedure described in Example 93 is used, but substituting Boc-N-Me-Phe for Boc-N-Me-Tyr(0 
2,6-diCI-B2l). After HF treatment, woricup, and HPLC purification N-Ac-aza-Gly-D-4-ChPhe-D-1-Nal-Ser-N- 
i\fle-Phe-D-Lys(N-epsilon-nlcotiny!)-Leu-Lys(N-epsi!on-tsopropyl)-Pro-D-AIaN can be obtained as the 
trifluoroacetate sait. 



Example 95 



10 

N-Ac-aza-<3ly-D^ChPhe-D-1-Nal>Ser-N-Me-4-F-Phe-[>Lys(N-epsilo^^ 

~ Pro>D-AlaNH2" ~" ~" 

15 The procedure described in Example 94 is used, but substituting Boc-N-Me-4-F-Phe for Boc-N-Me-Phe. 

After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-NaI-Ser-N-Me-4-F-Phe-D- 

Lys(^^epsllon-nicotinyl>-Leu-Lys(N^sllon-^sopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate 
sait 

20 

Example 96 



da-Ac-Sar-D^CI-Phe-[>^Bai-Ser-N-Me-Tyr(CKMe)-D-Lys(N-epsilo^ 

[ l>AlaNH2 ~ 

The procedure described in Example 63 is used, but substituting Boc-D-3-Bal for Boc-D-1-Nal and Boc- 
30 N-Me-Tyr{OMe) for Boo-N-Me-Tyr(0-2.6-dia-Bzl). After HF treatment, workup, and HPLC puriffcation N-Ac- 
Sar-CM- CI-Phe-D-3-Bal-Ser-N-Me-Tyr(0-Me)-I>Lys(N-epsllon-nlcotin^ 
D-AlaNHa can be obtained as the trifluoroacetate salt 

^ Example 97 



N-Ac-Aza^3ly'D^I-Phe-D-1-Nai-Ser-N-Me-Arg>D>Lys(N>epsllon-nicoti^^^^ 

^ ~ AlaNHa ~ 



The procedure described in Example 65 is used, but substituting Boc-N-Me-Arg(Tos) for Boc-N-Me-Tyr- 
(0-2,6-diCI-B2l). After HF treatment, workup, and HPLC purification N-Ac-Aza-Gly-CM-ChPhe-D-l-NaJ-Ser- 
45 N-Me-Arg-D-Lys(N-«psiIon-nicotinylHeu-Lys(N-epsilon-isopropyl)-Pro-D-AiaNH2 can be obtained as the 
trifluoroacetate salt. 



50 



Example 98 



55 



N-Ac-[>2-Nai-D-4-CI-Phe-D-3'Pal-Ser-N-Me>Lys(N'epsilon-nicotinyl)-D-Lys(N-ep^ 

epsilon-lsopropyi)-PrO"D-AiaNH2 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Lys(N-epsilon-FMOC) for 
Boc-N-Me-Tyr(0-2.6-diCI-Bzl) and after removal of the FMOC double amount of nicotinic acid is used for 
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coupling. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-!>4^CI-Phe-I>3-Pal-Ser-N-Me- 
Lys(N-epsilon-nicotjnyl)-D-Lys(N-epsilon-nicotinyi)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be ob- 
tained as the trifluoroacetate salt. 

Example 99 



)QN-AC" D"2-Nal-D^CI-Phe-D-3"Pal-Ser-N-Me-Orn(N-delta-nicotinyl)-D-Trp^ 
" AlaNH2 

The procedure described in Example 98 is used, but substituting Boc-N-Me-Orn{N-delta-FMOC) for 
76 Boc-N-Me-Lys{N-epsiIon-FIVIOC) and Boc-D-Trp for Boc-D-Lys(N-epsilon-FMOC) and without doubling the 
amount of nicotinic acid. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3- 
PahSer-N-Me-Orn(N-delta-nicot!nyl)[>Trp-Leu-Lys(N-epsllonHsopropyl)-Pro-D-Ate^ can be obtained as 

the trifluoroacetate salt. 

20 

Example 100 



25 N-Ac-a2a-^ly-D^t-Phe-[>1-Nal-Ser"N-Me-Arg-D-Lys(INl-epsilon'anisi 

The procedure described in Example 97 is used, but substituting 4-methoxyl>en2oic acid for nicotinic 
acid and Boc-Arg{Tos) for Boc-Lys(N.N-epsilon-isopropyl,Cbz) After HF treatment, workup, and HPLC 
30 purification N-Ac-aza-GIy-l>4<;i-Phe-D-1-Nal-Ser-N-Me-Arg-D-Lys(N-epsilon-^ls^ 
can be obtained as the trifluoroacetate salt. 

Example 101 

35 

N-Ac-D-2-Nai-[ M-CI-Phe"D"3-Pal-Ser-N-Me-Arg-D"Lys(N-6psiion-anlsic)-Leu-Ly$(^ 
— AlaNHa ' ' ~ 

40 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Arg(Tos) for Boc-N-Me-Tyr- 
{0-2,6-diCI-Bzl), Boc-Arg(Tos) for Boc-Lys(N,N-epsik3n-isopropyl, Cbz) and 4-methoxybenzoic acid for 
nicotinic acid. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-I>3-Pal-Ser-N- 
45 Me-Arg-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the 
trifluoroacetate salt 

Example 102 

50 

N>Ac -D-2-NahD-4-CI>Phe-D-3-Pal-Ser-N-Me-Hcit(NH2)"D-Lys(N-epsilon-nicotinyl)-LeU'Lys(N'epsilo 
— : Pro-D-AiaNH2 

65 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Lys(N-epsilon-FMOC) for 
Boc-N-Me-Tyr(0-2.6-diCI-Bzl) and Boc-D-Lys{N-epsilon-nicotinyl) for Boc-D-Lys(N-epsilon-FMOC). With the 
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completion of the synthesis, the resin Is treated with 30% plperidine (30mL) in DMF overnight to remove 
the FMOC group, washed (3x) with methylene chloride, and reacted with a solution of carbonyldiimidazole 
(1.13g) In DMF (18mL) for ten minutes, washed (3x) with methylene chloride, and then reacted overnight 
with a solution of anhydrous hydrazine (2mL) in (1:1) methylene chloride/DMF (18mL). The resin is washed 
(3x) with methylene chloride, dried, and treated with HF/anlsoIe. After woricup and HPLC purification N-Ac- 
D-2.Na]-D^CI-Phe-D-3-Pal-Ser-N-Me-Hcit(NH2hD.Lys(N-epsito^^ 
Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 



Bcample 103 



N-Ao-D>2-NahD-4-ChPhe-D-3-Pal-$er-N-Me-Hcit(NHAc)-E>Lys(N-epsii^^^ 

^5 Pro-D-AlaNHa ' ' 

The procedure described in Example 102 is used, but substituting acetic hydrazide for anhydrous 
hydrazine. After HP treatment workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3.Pal-Ser-N-Me- 
20 Hclt(NHAc)-D-Lys(N-epslIon-nlcotlnylhl^Lys(N-epslIon.|sopropyl)-Pr^^ can be obtained as the 

trifluoroacetate salt 



Exam ple 104 

25 



N-Ao-aza^ly- D>4-CI-Phe>D-Tmp^-W-Me-Tyr-D>Lys(N-epsilon-nlcoti^ 

AlaNHa [ 



30 



35 



The procedure described in Example 65 is used, but substituting Boc-D-Tmp for Boc-D-1-Nal After HF 
treatment workup, and HPLC purification N-Ac-a2a-Gly-D-4-CI-Phe-I^Tmp-Ser.|ShMe-Tyr-D-Lys(N-epsilon- 
nicotlnlcKeu-Lys(N-epsiIonHsopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 



40 



50 



Example 105 



N-Ac-D>2-NahD-4-ChPhe-D-3-Pal-Ser-N-Me-Tyr-D-3-Bal-Leu-Ly^^ 

The procedure described in Example 38 is used, but substituting Boc-D-3-Ba! for Boc-D-Lys(N-epsilon- 
FMOC). After HF treatment woricup, and HPLC purification N-Ac-D-2-Nai-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr- 
D-3-Bal-Leu-Lys(N^psilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 

Example 106 



Using the procedure described in Example 105. but substituting Boo-D-3-BaI with the appropriate Boo- 
D-amino adds the following compounds can be obtained: 
N.acetyl-l>3-(2-naphthyOalanyl-D-3.{4K:hlorophenyOalanyl-D-3-(3-py 
65 tyrosyl^D-lysyWeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanyIamide; 
N-acetyl-[>3-(2-^aphthyOaIanyl-D-3K4-chlorophenyi)alanyl-D-3-{^^^ 
tyrosyl-D-omithylHeucyl-lysyl(N-epsilon-isopropyl)-prolyhl>alanylamide; 
N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4^lorophenyOala^^^^ 
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tyrosy!-D-citrullyl-leucyl-!ysyl(N-epsilon-isopropyl)-prolyl-[>alanylamide; 
N-acetyl-D-3-(2Hiaphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-pyridyl)^^ 
tyrosyl-l>homodtmllyhleucyHysy!(N-epsiIonHsopropyl)-prolyl-D-alanyla^ 
N-acetyl-D-3-(2-naphthy!)alanyl-D-3-(4-chlorophenyI)alanyl-D-3-(3-pyridyl)alany 
5 tyrosyl-D-arginyl(N^-diethyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-aianylamide; and 
rfacetyl-D-3-{2-naphthyl)alanyl-D-3-(4<hlorophenyl)alanyl-[>3-(3-pyridy^^^^ 
tyrosyl-D-arginyl-leucyI-lysyl(N-epsilorv-isopropyl)-prolyl-D-aIanylamlde. 

70 Example 107 



N-Ac-D-2-Nai-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-anisich^^ 

~ AlaNHi '' 



The procedure described in Example 62 is used, but substituting 4-methoxybenzoic add for 2- 
pyrazlnecarboxylic acid. After HF treatment, workup, and HPLC purlficaBon N-Ac-D-2-Nal-D-4-CI-Phe-D-3- 
20 Pal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-anlsic)-Leu-Lys(N-epsilon-isopropyl)-Pro-l>AlaNH2 can be obtained as 
the trifluoroacetate salt. 



Example 108 

25 

NhAc-D-2-Nahl>4"ChPhe-l>1"Nat-Ser-h^Me-Tyr-D-Ser(0-alpha-L-Rha)-^ 

~ [ AlaNHa ~ 

30 

The peptide Leu-Lys(N,N-epsilon-isopropyl,Cbz>'Pro-D-AlaNH2 is prepared by solid phase synthesis as 
described in Example 38. This peptide is coupled to N- a!pha-FMOOD-Ser(Otri-Ac-alpha-L-Rhamnosyl)-OH 
In DMF and in the presence of DCC and HOBt to give after purification 4-D-Ser-{0-tri-Ac-L-Rhamnosyl)-L^u- 

35 Lys(N.N-epsiIon-!sopropyl.Cbz)-Pro-D-AlaNH2. The obtained peptide is coupled to Boc-D-I-Nal-Ser-N-Me- 
Tyr-OH using the aforementioned conditions to give Boc-D-1-Nal-Ser-N-Me-Tyr-D-Ser-(0-tri-Ac-L-Rham- 
nosyl)-Leu-Lys(N,N-epsllon-lsopropyl.Cbz)-Pro-l>A!aNH2. The obtained peptide Is purified and coupled to 
N-Ac-D-2-Nal-D-4-CI-Phe-OH. using the aforementioned conditions, to give N-Ac-E>2-NahC>4-C!-Phe-D-1- 
Nal-Ser-N-Me-Tyr-D-Ser-(0-tri-Ac-L-Rhamnosyl)-Uu-Lys(N,l^psi!on-^^ The 

40 peptide is catalytically hydrogenated in methanol at pH 4.5 In the presence of Pd catalyst At tiie end of the 
reaction the catalyst is filtered and the filtrate is concentrated in vacuo . The residue is dissolved in 
dimethylacetamide and treated wlht hydrazine hydrate for 4 hours at room temperature. After removal of the 
solvents in vacuo and HPLC purification of the residue N-Ac-D-2-Nal-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D- 
Ser(0-alplia-L-Rha)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 

45 

Example 109 



50 

N-Ac-D-2-Nal-D-4-ChPhe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)<;ha-Lys{N-epsl 
AiaNHi 



65 The procedure described in Example 38 is used, but substituting Boc-Cha for Boc-Leu. After HF 
treatment, wori^up, and HPLC purification N-Ac-D-2-NaI-D-4-CI-Phe-I> 3-Pal-Ser-N-Me-Tyr-D-Lys(N-^psilon- 
nicotinyl>-Cha-Lys(N-epsilon-lsopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 
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Example 110 



^Ac-Sar-D-4>CI-Phe-D-1-Nal-Ser-N-Me-Tyr>[>Lys(N-epsiion-nitt)tinylh 

D-AlaNH2 



The procedure described In Example 63 is used, but substituting Boc-N-Me-Cha for Boc-Leu and 
10 adding 0.1% DMAP to the solution of Boc-D-Lys(N^psllon-FMOC). After HF treatment, workup, and HPLC 
purificalion N-Ac-Sar-D-4-CI-Phe-D-1-NahSer-N-Me-Tyr-D-Lys(N-epsilon-nicoti 
isopropyl)-Pro-D-AiaNH2 can be obtained as the trifluoroacetate saft. 



Bcampie 111 



N-AC'aza-Gly>D-4-Cf-Phe-D-1-NahSer-rH^e-Tyr-D-Lys(N-epsi 

" AiaNHi ~" 



The procedure descn*bed in Example 65 is used, but substituting Boc-Leu with Boc-lleu. After HF 
treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-NaI-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
25 nicotinyI)-lleu-Lys(N-epsilon-lsopropyl)-Pro-l>AlaNH2 can be obtained as the trifluoroacetate salt 



Exanple 112 

30 

IS^Ao-Sar"D^CI-Phe-D-1-Nal-$er-N-Me-Tyr-D-Lys(N"epsilon-nicotlnyi)>S^^ 

AlaNHg 

35 

The procedure described in Example 63 is used, but substituting Boc-Ser(OBz)) for Boc-Leu. After HF 
treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
nicotlnyl)-Ser-Lys(N-epsilon-fsopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 

40 

Example 113 



^5 N-Ac-Sar-D-4<?l-Phe-D-1-NahSer-N>Me-Tyr-D-Lys(N-epsiton-nicoflnyl)-Ser-N- 



The procedure described in Example 51 is used, but substituting Boc-N-Me-Arg(Tos) for Boc-Arg(Tos) 
and adding 0.1% DMAP to the Boc-Leu solution. After HF treatment workup, and HPLC purification N-Ac- 
50 Sar-D-4-CI-Phe-[>-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Ser-N-Me-Arg-Pro^^ can be ob- 

tained as the trifluoroacetate salt 



Example 114 

55 ~ 



N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser>N«Me-Tyr-E>Lys(N-epsilon-nicotinyO 
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The procedure described in Example 38 is used, but substituting Boc-Lys(N-epsilon-Cbz) for Boc-Lys- 
(N.N-epsilon-isopropyI,Cbz). After HF treatment, workup, and HPLC purification N-Ac-D-2-NaI-D-4-CI-Phe-D- 
6 3-Pal-Ser-N- Me-Tyr-D-Lys(N-epsilon-nicot!nyl)-Leu-Lys-Pro-D-AlaNH2 can be obtained as the 
trifluoroacetate salt. 



Example 115 

10 

N-AC"l>2-Nal-D-4-CI-Phe-D'3'Pal-$er-N-Me-Tyr-P'Lys(N-epsllon-nicotlnyi)-Leu-Lys(N-epsilon 
~ AlaNHz 

75 

The procedure described in Example 38 Is used, but substituting Boc-Lys(N,N-epsilon-cyclohexyl.Cbz) 
for Boc-Lys(N,N-epsiIonHSopropyl.Cbz). After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D- 
4-ChPhe-[>3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotjnylhLeu-Lys(N-epsilo^ can 
20 be obtained as the trifluoroacetate salt 



Example 116 

25 

N"Ac-D-2-Na1-D-4-Cl-Phe-D-3-Pal-Ser-N"Me-Tyr-D"Lys(N--epsiion-nicotinyl)-Leu-Hcit-Pr 



30 The procedure described in Example 38 is used, but sustituting Boc-Hcit for Boc-Lys(N,N-epsilon- 
isopropyl.Cbz). After HF treatment wori<up, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-l>3-Pal-Ser-N- 
Me-Tyr-D-Ly5(N-ep5ilon-nicotlnyl)-Leu-Hcit-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 



35 Example 117 



N-Ac-D-2'Nal-D-4-CI-Phe*D-3-Pal-Ser-N-Me-Tyr«D^Lys(N"epsito^ 
40^ AiaNHi 



The procedure described in Example 3B is used, but substituting Boc-Lys(N-epsilon-FMOC) for Boc- 
Lys(N.N-epsllonHsopropyl,Cbz) to give N-Ac-D-2-Nal-D-4-CI-Phe-I>3-Pal-Ser(0-Bzl)-N-Me-Tyr(0-2,6-diCI- 

45 Bzl>-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-FMOC)-Pro-D-AlaNH-Resin. This resin is treated with 30% 
piperidine-DMF solution overnight washed (3x) with methylene chloride, and then reacted with a solution of 
cart)onyldlimidazole (1.1 3g) in DMF (18mL) for 10 minutes, washed (3x) with methylene chloride and treated 
ovemlght with a solution of anhydrous hydrazine (1.5mL) in (1:1) DMF/methylene chloride, dried, and 
treated with HF/anisole at 0*C for 1 hour. After workup and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D- 

50 3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-CO-hyz)-Pro-D-AlaNH2 can be obtained 
as the trifluoroacetate salt. 



Example 118 

55 



N-Ac-D'2-Nal«D-4-Ci-Phe'D"3-Pal-Ser-N-Me-Tyr«E>Lys(N-epsilon-n!COtinyl)"Leu-Lys(N^ 
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AlaNH2 



The procedure described in Example 117 is used, but substituting acetic hydrazide for anhydrous 
hydrazine. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me- 
Tyr-l>Lys(r^epsllon-nlcotiny!)-Leu-Lys(ri-epsiton-C(>hy2Ac)-Pro-C^^ can be obtained as the 
trifluoroacetate salt 



^0 Example 119 



^^Ac-Sar'D-4-CI-Phe-D-1-Nal'Ser-^^Me-Tyr^>Lys(^^epsilo^-^lcotinyl^ 
« " GlyNHa 

The procedure described In Example 63 is used, but substituting Boc-aza-Gly-NH-Resin for Boc-D-AIa- 
NH-Resin. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-a-Phe-D-1-Nal-Ser-N-Me-Tyr- 
20 D-Lys(N-epsilon-nicotinyl)-Leu-Lys{N-epsllon-lsopropyl)-Pro-aza-GIyNH2 can be obtained as the 
trifluoroacetate salt. 



Example 120 

25 

N-Ac-aza-Gly-D-4^hPhe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilo^^ 

SerNHa 

30 " 

The procedure described in Example 63 is used, but substituting Boc-D-Ser-NH-Resin for Boc-D-Ala- 
NH-Resin. After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-CM-CI-Phe-D-l-Nal-Ser-N-Me- 
Tyr-D-Lys(N-epslIon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-SerNH2 can be obtained as the 
35 trifluoroacetate salt 



Example 121 

40 

N-Ac-P-2-Nal-D>4-CKPhe-D-3-PahSer-NMe-Tyr-D-Lys(N-^psilon-nic^^^ 

AzaglyNHa 

45 

The procedure described in Example 119 is used but substituting N-Ac-D-2-Nal for N-Ac-Sar and Boc- 
D-3-Pal for Boc-D-1-Nal to provide the title compound. 

50 Example 122 



55 



N-Ac'D-2-Nal-D-4-Ci-Phe-E)-3-Pal-Ser-N-Me-Arg-E>Mbha-Leu-Arg-Pro-^ 

The procedure described in Example 39 is used but substituting Boc-D-3-PaI for Boc-D-2-Thia. Boc-N- 
Me-Arg(Tos) for Boc-N-Me-Tyr(0-2,6-diCI-Bzl) and Boc-D-4-{4-metiioxybenzoyl)Homoala for Boc-D-Lys(N- 
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epsiion-Cbz) to provide the title compound. 



Example 123 

5 



N-AC"P"2>Nal-P-4-CI-Phe-P-3-Pal-Ser-N-Me-Tyr>D-Har9(NQ,NQ<iiEt)"Leu-Harg(NQ,N^^ 

70 

The procedure described in Example 38 is used by substituting Boc-D-Homoarg(N®,N*5-diEt) p- 
toluenesulfonate for Boc-I>Lys(N-epsiIon-FMOC) and Boc-Homoarg(N°,N^-diEt) p-toluenesulfonate for Boc- 
Lys(N-epsilon-isopropyl.Cb2) to give the title compound. 

75 

Example 124 



N-Ac-D-2-Nai-D-4^CI-Phe-[>3-PahSer"NMeTyr-l>Cit-LeU'Arg-Pro-D-AlaNH2 



The procedure described in Example 39 is used but substituting Boc-D-3-Pal for Boc-2-Thia and Boc-D- 
Cit for Boc-D-Lys(N-epsilon-Cb2) to give the title compound. 

25 

Assay Procedures 

The biological activities of the compounds of the invention are determined by the following assays: 
30 (a) Receptor Binding . A radioligand receptor binding assay is performed In a similar way to that 
described In the literature (J. Marion et al.. Mol. Pharmacol. 19 399 (1981)). [D-Leu«-des Gly^oRHRH 
ethyl amide was radioiodinated by the chioramine-T method and used as the radioligand. Pituitary 
membranes containing LHRH receptors are prepared in batches from quick-frozen rat pituitaries obtained 
from Hilltop Labs. The radioligand (50pM). receptors, and compounds to be tested are coincubated for 2 
35 hours at 4* C. Bound llgand is separated from free ligand via centrifugation and aspiration. Compounds 
are tested at six half-log concentration increments, and the negative log of the equilibrium dissociation 
constant (pKO Is calculated from the concentration which displaces 50% of specifically bound 
radioligand. 

(b) In vitro LH Release . This assay has been adopted from the literature (H.A. JInnah and P.M. Conn, 
40 EndTocriniology 118 2599 (1986)). Rat pituitaries are removed from immature female rats, minced, and 

dissociated with'oonagenase/hyaluronidase. They are allowed to attach to 48-well microtiter plates for 48- 
72 hours, then are exposed to test compounds for 3 hours at 37* C. The medium is assayed for released 
LH by RIA (radioimmunoassay). This assay is used to determine quantitatively the potencies of LHRH 
agonists from the negative log of the concentration which produces half-maximal release of LH (pDa). 
46 For assaying LHRH antagonists, exogenous superagonist [D-Leu^-Pro^NHEtlLHRH is added. The sup- 
pression of LH release by the antagonist is dose related. The assay determines the potencies of the 
LHRH antagonists from the negative log of the concentration w^ich produces half-maximum suppression 
of LH (pA2). 

(c) In vivo LH Release . The compound to be tested is administered to castrated rats intraveneously and 
60 the "ierum LH concentration at various time points is measured by RIA. The time integrated LH response 

is calculated and the dose producing half-maximal LH release (ED50) is reported. 

(d) In vivo LH Inhibition . The compound to be tested is administered at 30 ug/kg subcutaneously by 
bolus iTJjection to male castrate rats and blood samples are collected periodically over 24 hours. The 
AUC (area under the curve) of the LH supression data as a function of time is calculated using the 

55 fomiula log (LHt/LH|) wherein LH, is the LH concentration in the blood at time t and LH, is the initial 
baseline value for the concentration of LH in the blood. The AUC values are negative numbers. 

(e) Stability against enzymatic degradation . The intestinal stability of the compounds of the invention 
was determined using in vitro rat jejunum in a reperfusion system. The fractional mucosal loss was an 
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indicator of the relative rate of degradaKon of the compounds thirty minutes after introduction of the 

luminal bath. See Rgure 1. 

The in wfro and in vivo biological activities of representative compounds are shown bebw: 
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- [D-Leu5-desGly^ojLHRn.Et amide. 
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AO 

The foregoing is merely Illustrative of the invention and is not intended to limit the invention to the 
disclosed compounds. Variations and changes which are obvious to one skilled in the art are intended to be 
within the scope and nature of the invention which are defined In the appended claims. 

45 

Claims 

1. A compound of the formula: 

^ A-B-C-D-E-F-G-H-I-J (I) 

123456789 10 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl, 
®^ N-acety!-L-prolyl. N-acetyl-D-prolyl, N-acetyl-L-delta^^-prolyl. N-acety!-D-delta3'*-prolyl. N-acetyl-L- 
phenylalanyl, N-acetyl-D-phenylalanyl. N-acetyl-L-3-(2-thienyl)alanyl. N-acetyl-D-3-(2-thlenyl)aIanyl» N- 
acetyl-L-3-(4-chlorophenyl)alanyl. N-acetyl-D-3-(4-chlorophenyI)alanyl, N-acetyl-L-3-(4 fluorophenyl)alanyl. 
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N-acety!-D-3-{4-fluorophenyl)alanyl, N-acetyhL-3-(44)romophenyl)alanyl. N-acetyI-D-3-(44)romophenyl)- 
alanyl, N-acetyH-3-(4-methylphenyl)alanyl. N-acetyl-D-3 {4-methylphenyl)alanyl. N-acetyl-L-3- 
(pentamethylphenyl)alanyl, N-acetyl-D-3-{pentamethylphenyl)alanyl. N-acetyl-L-3-(3.4,5-trimethylphenyl)- 
aianyl. N-acetyl-D-3-(3.4,5-trimethy!phenyl)alanyl, N-acetyl-L-tryptyl{N-indol8-methyl), N-acetyl-i>tryptyl(N 
indole-methyl), N-acetyl-L-tryptyl(N-indole-formyl), N-acetyl-D-tryptyl-(N-lndole-formyI). N-acetyf-L-3-(1-ad- 
amantyl)alanyl, N-acetyl-D-3-(1-adamantyl)aIanyl. N-acetyl-L'5-fluorotryptyl(lvWndole-formyI). N-acetyl-D-5- 
fluorotryptyl(N-indole-formy!). N-acetyK-3-(2mapthyl)aJanyl, N-acetyI.L-3-{3-ben2othienyl)alanyI. N-acetyl-D- 
3-{3-benzothienyl)a!anyl, N-acetyl L-3-(3-ben2oxazolyl)alanyl. N-.acetyhD-3-<3-benzoxazolyl)alanyl, N-acetyh 
aipha-me%hL-3-(4-chlorophenyl)a!anyl. rf-acetyl-alpha methyl-D-3-(4chlorophenyl)alanyl. N-acetyl-L-3-(4- 
trifluoromethylphenyl)aIanyl. N-acetyl-[>.3-(4'trifluoromethylphenyl)alanyl. N-acetyJ-L-tyrosyl. N-acetyl-D- 
tyrosyl, N-acetyl-L-O-methyl-tyrosyl, N-acetyl-D-Omethyl-tyrosyl. N-acetyl-I>3-(2-naphthyl)aJanyl. N-acetyl- 
L-3-(1-naphthyOalanyl, N-acetyhD-3-(1-naphthyl)alanyl, N-acetylsarcosyl. N-acetyl-L-3-(cyclohexyOalanyl. N- 
acetyl-D-3-(cydohexyl)alanyl. N-acetylglycyl. L-N-acetyl-N-methylalanyl. N-acetyl-N-methyl-D-alanyl. N- 
acetyi-alpha-methyJ-L-phenylalanyl, N-acetyl-alpha-methyl-D-phenylalanyl. N-acety W>phenylalanyl, ' N- 
acetyl-L-phenylalanyl. N-formyl^cosyl, N-formyl-N-methyl-L-alanyl, N-formyhN-methylalanyl, 2-N-beta- 
(ethyIamlrK)caitonyl)-N-epsilon-(ethylamido)gIuta yl, N-delta-ethyl-giutamyl, L-proIyl, D-proIyl. L-delta^'^- 
prolyl, D-delta^'Volyl. L^henylalanyl, D-phenylalanyi. L-3-(4Hmethylphenyl)alanyI), D-3-(4^nethylphenyl)- 
alanyl. L-3-{4-nitrophenyl)alanyl. D-3-(4^rtrophenyl)alanyl. L-3-(4-acetylamjnophenyl)alanyl. D-3-(4-ao 
etylamlnophenyl)alanyl. L-3-(4 chlorophenyl)aIanyl. D-3-(4-chIorophenyl)alanyl. L-3-(4-fIuorophenyl)alanyl, D- 
3-{4-fIuorophenyl)aIanyl. aIpha-niethyl-L-3-(4K:hIorophenyl)aIanyl, aIpha-methyl-D-3-(4-chl0K)phenyl)alanyl, 
L-3-(4-trifluoromethyfphenyl)alany!, [>3-(4-trif!uoromethylphenyl)alanyl, L-tyrosyl. E>.tyrosyl. L-0~methyl- 
tyrosyl. D-Omethyl-tyrosyl. sarcosyl. glycyl, L-N-methylalanyl, N-methyl-D-alanyl, N-methyl-LiDyroglutamyl. 
N-methyl-D-pyroglutamyl. alpha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl, N-acetyl-aIpha-aza-3^ 
(4-ch!orophenyl)alanyl. N-acetyl-a!pha-aza-3-(4-fluorophenyl)alanyl. N.acetyl-alpha-a2a-3-(2-naphthyl)alanyl. 
N-acetyl-alpha-a2a-3-(1 -naphthyOalanyl. N-acetyl-alpha-aza-alanyl. N-acetyhalpha-aza-glycyl, N-acetyl- 
alpha-aza-sarcosyl. N-acetyl-alpha-aza-3-(4-methylphenyl)alanyl, N-acetyl-alpha aza-cyclohexylalanyl. N- 
acetyl-alpha-a2a-3-(1-adamantyl)alanyl, N-acetyhalpha-aza-tyrosyl(Omethyl), N-acetyI-alpha-aza-3-(3-ben- 
zothienyDalanyl. N-acetyl-alpha-aza-phenyialanyl, N-methylalpha-aza-pyroglutamyl. N-acetyI-alpha-aza-3-(2- 
thlenyl)alanyl, N-acetyMpha-a2a-3-(3-ben2oxazolyl)aIanyI. N-acetyl-alpha-a2a-3-(3,4.5-trimethylphenyl)- 
alanyl. N-acetyl-alph-aza^entamethyIphenyl)alanyl, N-acetyl-N alpha-methyl-alpha-a2a-3-{2-naphthyl)- 
alanyl, N-acetyl-N-aIpha-methyl-alpha-a2a-3-(1 naphthyl)alanyl. N-acetyl-N-aIpha-methyl-alpha-a2a-3-{4- 
chlorophenyl)alanyl, N-acetyI-N-alpha-methyha!pha-aza-3-{4.fluorophenyI)alanyl, N-acetyl-N-alpha-methyl- 
alpha-aza-3-(4-methyIphenyI)alanyl, N-acetyl-N-alpha-fnethyl-alpha-a2a-3-(4-methoxyphenyl)alanyL N-acetyl- 
N-alpha-methyl-alpha-aza-(l-adamantyl)alanyl, N-acetyI-N-aIpha-methyl-alpha-a2a-3-(phenyl)alanyl. N- 
acetyl-N-alpha-methyl aipha-aza-alanyl. N-acetyI-N-aIpha-methyl-alpha-aza-3-(cycIohexyl)a!anyl, N-acetyl-N- 
alpha-methyl-alpha-a2a-3-{ben2thienyl)aianyl, N-acetyl N-alpha-^ethyl-alpha-aza-3-(ben2oxazolyl)alanyl. N- 
acetyl-N-alpha-methyl-alpha-a2a-3-{3A5-trimethylphenyl)^^^ N-acetyI-N-alpha-methyl-alpha-aza-3- 
(perTtamethylphenyl)alanyl and N-acetyl-N-aIpha-methyf-alpha-azar3-(2rthienyl)alanyl phenyl)alanyl; 
B IS absent or an amino acyl residue selected from the group consisting of L-histidyl. D-histidyl.' L-tryptyl. 
D-tryptyl. L-tryptyl(N-fndole-methyl), D-tryptyl(N-indole-methyl). L-phenylalanyl. D-phenylalanyl. L-3-{2-naph- 
thyl)-alanyl, D-3-{2-naphthyl)-alanyl. L-3-{1-naphthyl).alanyl, l>3-(1-naphthyl)-alanyl, L-3-(3-benzoxazolyl)- 
alanyl, D-3-(3-ben2oxa20iyl)alanyl, L-3-(3 pyridyO-alanyl. L-3-(2-pyridyl)-alanyl. D-3-(3-pyridyl)-alanyl. D-3-(2- 
pyridyl)-alanyl, L-3-(2.thla2olyl)-alanyl, D-3-(2-thiazoIyl)-alanyl. L-3-(3-ben2thienyl)aIanyl. D.3-(3-ben2thienyl)- 
aJanyl. L-3-(2-benzthienyi)alanyl. D-3-(2-b8nzthienyOalanyl, L-3-{2-thienylhaJanyl, D-3"(2-thienyl)-a!anyl. L- 
cyclohexylalanyl. D-cyclohexylalanyl, L-3-(3-pyrazolyI)alanyl. D-3-(3-pyra2olyl)alanyl. L-3-<4^hlorophenyl)- 
alanyl, D-3-{4-ch!orophenyl)alanyl, L-3-{4-fluorophenyl)alanyl, D-3-(4.f!uoropheny!)alanyl, L-3-(4. 
bromophenyl)alanyl. D-3-(4-bromopheny!)alanyl, L-3-(4-trifIuoromethylphenyl)alanyl. D-3-(4-trifluoromethyl- 
phenyl)alanyl. L-3-(4-aminophenyl)alanyl, D-3-{4-aminophenyl)aIanyl. L-3-(4-nitrophenyl)alanyl. D-3-(4. 
nitrophenyl)alanyl. L-3-(4-caynophenyl)alanyl. D-3-(4-cyanophenyl)a!anyl. L-tyrosyl(0-methyl). I>tyrosyl(0 
methyl), L-3-(4H7iethylphenyl)alanyl. D-3-{4-methylphenyl)alanyl. L-3-(4-nitrophenyl)alanyl. D-3-(4- 
nitrophenyl)alanyl. L-3-(4-acetylaminophenyl)alanyl. D-3-(4-acetylaminophenyl)alanyl. L-methionyl, D- 
methionyl. L-afpha-methyl 3-{4K:hlorophenyl)alanyl. D-alpha-methyl 3-(4-chlorophenyl)alanyl, (3S) 1 2 3 4- 
tetrahydroisoqulnoIine-3-carbonyi. (3R) 1 ^.3.4-tetrahydroi5oqulnoline-3-carbonyl. '(2Vn- 
(ethylaminocarbonyl)-(5)-N-(ethylamido)glutamyl, alpha-aza-3-(3,4.5-trimethylphenyl)alanyI. alpha-a2a-3.(4- 
bromophenyOalanyl. alpha-a2a-3-(4-methyiphenyl)alanyl. alpha-aza-3-{1-naphthyl)alanyl. aIpha-a2a-3-(1-ad- 
amantyl)alanyl. L-3-{3-quinolyl)-alanyl, D-3-(3-quinolyl>-aIanyl, alpha-a2a-3-(4^hlorophenyl)aJanyl. alpha-aza- 
3-<4-fluorophenyl)a]anyl. alpha-aza-3-(2-naphthyI)alanyl, alpha-aza-3-(3K?uinolyl)alanyl. aipha-aza- 
phenylalanyl. alpha-aza-tyrosyl(0-methyl). aIpha-aza-3-(2-thienyl)alanyl, alpha-a2a-3-(3-benzthienyl)aianyl, 
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alph-aza-cyclohexylalanyl, alpha-aza-tryptyl. alpha-a2a-tryptyl(N-indole-methyl), alpha-a2a-tryptyl(N-indole- 
formyl), N-.(R3i)-L-phenylalanyl, N-(R3i)-D-phenylalanyl, N-(R3i)-l>3-(4-chlorophenyl)aIanyl. N-(R3i)-L-3-(4- 
chlorophenyl)aIanyI, N-(R3i)-D-3-(4-fluorophenyl)a!anyI. N-(R3i)-L-3 -(4-fluorophenyl)alanyl, N-(R3i)-L-3-(4- 
trif luoromethylphenyl)alany I. N-(R3 1 )-D-3-(4-trif luoromethy lphenyf)alanyl, N-(R3 1 )-L-3-(cyclohexyl)alany I. N- 
(R3 1 )-D-3-(cyclohexyOalany I, N-(R3 1 )-L-3-(4-bromopheny l)alanyl. N-(R3 1 )-D-3-(4-bromophenyl)aIany I. N- 
(R3 1 )-L-3-(4-nilrophenyl)alanyl, N-(R3 1 )-D-3-(4-nitrophenyl)alanyl, L-proIy I, D-prolyl. N-(R3 1 )-L-0-methyl- 
tyrosyl. N-(R3i)-L-tyrosyl, N-(R3i)-D-0-methyl-tyrosyl, N-(R3i)-l>tyrosyl, N-(R3i)-L-histidyl, N-(R3i)-D- 
histidyl. N-(R3i)-L-3-(2-thienyi)alanyl. N-(R3i)-D-3-(2-thlenyl)alanyl. N-(R3i)-L-3-(2-thiazolyl)aIanyI, N-(R3ihD- 
3-(2-thlazolyl)alanyl, N-(R3i)-L-3-(2-pyridyl)alanyl, N-{R3i)-D-3-(2-pyfidyl)alanyl. N-(R3i)D-3-(2-naphthyl)- 
alanyl. N-(R3iH-3-(2-naphthyl)alanyl. N-{R3i)-L-3-(3-benzthienyl)alanyl. N-(R3i)-D-3-<3-benzthlenyl)alanyl. 
N-(R3i)-L-3-(2-benzth[enyl)alanyl. N-(R3i)-D-3-(2-benzthienyl)alanyl, N-(R3i>L-3-(3-bezoxazolyl)alanyI, N- 
{R3i)-D-3-{3-benzoxa2olyl)aIanyl. N-(R3i)-L-3-(3-pyridyl)alanyl, N-{R3i)-D-3-(3-pyridyl)alanyl. N-(R3i)-L-tryp- 
tyl. N-(R3i)-D-tryptyl. N-(R3i)-L-tryptyKN-indole-methyl). N-(R3i)-D-tryptyl(N-indole-methyl). N-{R3i)-D- 
methlonyl, N-(R3i)-L-methionyl. N-(R3t)-D-3-(1-naphthyI)alanyl, and N-'(R3i)-L-3-(1-naphthyl)alanyl. wherein 
R31 is methyl, ethyl, propyl or isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl. D-tryptyl. L-tryptyl(N-indole- 
foHDyl), D-tryptyKN-indole-formyl). L-tryptyl(N-indole-methyl), E^tryptyKN-indole-methyl). 5-fluoro-L-tryptyl, 
5-fluoro-D-tryptyl, L-phenylalanyl. L-prolyl. D-prolyl. L-tyrosyl. D-tyrosyl. D-phenylalanyl. D-3-(3-pyridyl)- 
alanyl, L-3-(3-pyridyl)alanyl, D-3-(3-pyridyl-N'joxide)alanyl. L-3-(3-pyridyl-N'-<)xide)alanyl. D-3-(3-quino!yl)- 
alanyl. L-3-(3-quinolyl)alanyl, D-3-(3-quinolyl-N'-oxlde)alanyl, L-3'(3-qumolyl-N'-oxide)alanyl. [>3-(1-adaman- 
tyl)alanyl. L-3-{1-adamantyl)alanyl, L'3-(1-naphthyl)alanyl, D-3-(1-naphthyl)alanyl. L-3-(3-benzthienyl)alanyl. 
D-3-(3-benzthlenyl)alanyl. L-3-(2-ben2thienyl)alanyI, D-3-(2-benzthienyl)alanyl, L-3-(3-benzoxazolyl)alanyl. D- 
3-(3-benzoxazolyl)alanyl. L-cyclohexylalanyl. D-cyclohexylalanyl, L-3-(3-indazolyl)alanyl, D-3-(3-lndazolyl)- 
alanyl. alpha-methyl-L-phenylalanyl, alpha-methyl-D-phenylalanyl. L-3-2-naphthylalanyl. D-3-2-naph- 
thylalanyl, L-O-methyltyrosyl, D-O-methyltyrosyl, L-3-(4-methylphenyl)alanyl. D-3-(4-methy!phenyl)alanyl, L- 
3-(pentamethylphenyl)aIanyi, D-3-(pentamethylphenyl)alanyl. L-3-(3.4.5-trimethylphenyl)alanyi, D-3-(3.4.5- 
trimethylphenyl)a!anyl. L-3-(4-chlorophenyl)alanyl, D-3-(4-chlorophenyl)alany!. alpha-methyl-L-3-(4- 
chlorophenyl)alanyl, alpha methyl-[>3-(4-chloropheny!)alanyl, L-3-(4-trffluoromethylphenyl)aIanyl, D-3-(4- 
trlfluoromethylphenyI)alanyI, L-3-(4-fluorophenyl)aIanyl, D-3-(4-fluorophenyl)alanyl, L-3-(2-thienyl) alanyl, D- 
3-(2-thjenyl)-alanyl, N-(R32)-L-3-(3-pyridyI)alanyl, N-(R32)-l>3-(3-pyrldyl)aIanyl. N-(R32)-L-3-{3-pyrldyl-N -ox- 
lde)alanyl, N-(R32)-D-3-(3-pyridyl-N'-oxide)alanyl. L-3-(2-thiazolyO-alanyl, D-3-(2-thiazolyl)alanyl, alpha-aza-3 
(l-naphthyl)alanyl, alpha-aza-tryptyl. alpha-aza-phenylalanyl, alpha-aza 3-(2-thienyl)alanyl, alpha-aza-3-(4- 
methylphenyl)alanyl. alpha-aza-3-(pentamethylphenyl)alanyl. alpha-aza-3-(2-naphthyl)alanyl, alpha-aza-3-(3- 
benzthienyl)alanyl, alpha-aza-3-(3-benzoxazolyl)alanyl, alpha-aza-3-(cyclohexyl)alanyl, alpha-aza-3-(1-ad- 
amantyl)alanyl, alpha-aza-3-(4-methoxyphenyl)alanyI, alpha-aza-3-(4-chlorophenyl)alanyl. aIha-aza-3-(4- 
bromophenyl)alanyl, alpha-aza-tryptyl(N-indole methyl), aipha-a2a-3-(3-pyridyl)alanyl. alpha-aza-3-{3- 
quinolyl)alanyl, alpha-aza-3-{2-thiazolyl)alanyl, N-(R32)-L-3-(2-thienyl)alanyl. N-(R32)-D-3-(2-thienyl)alanyl. L- 
3-(3-quinolyl)a!anyl, D-3-(3-quinolyl)alanyl, L-3-(2-naphthyl)alanyl, D-3-(2-naphthyl)alanyl. N-(R32)-D- 
phenylalanyl, N-(R32)-L-phenyla!anyl. N-(R32)-D-tryptyl. N-(R32)-L-tryptyl. N-(R32)-L-tryptyl(N-lndole-fonT>yl), 
N-(R32)-l>tryptyl(N-indole-formyl), N-(R32)-L-tryptyl(N-indo!e-methyl). N-(R32)-D-tryptyl(N-indole-methyl). N- 
(R32)-L-3-(2-thiazolyl)alanyl, N-(R32>-!>3-(2-th!azolyl)a!anyl. N-(R32)-l-3-(3-pyridyl)alanyl. N-(R32)-D-3-{3- 
pyridyl)alanyl, N-(R32)-I>3-(3-quinolyl)alanyl, N-(R32)-L-3-(3-quinolyl)alanyl, N-(R32)-D-3-(1 -adamantyl)alanyl, 
N-(R32)-L-3-(1-adamantyl)alanyI, N-(R32)-D-3-(4-fluorophenyl)alanyl. N-(R32>-L-3-(4-fluorophenyl)alanyl. N- 
(R32)-D-3-{4-chlorophenyl)alanyi. N-(R32)-L-3-(4-chlorophenyl)alanyl, N-(R32)-L-3-(4-trifluoromethyIphenyl)- 
alanyl. N-(R32)-D-3-(4-trifluoromethylphenyl)alanyl. N-(R32)-t>3-(2-naphthy!)a!anyl. N-(R32)-L-3-(2-naphthyl)- 
alanyl. N-(R32)-D-3-(1-naphlhyl)alanyl, N-(R32)-L-3-(1-naphthy!)alanyl. N-(R32)-L-3-(3-benzthienyl)alanyl. N- 
(R32)-D-3-(3-benzthlenyl)alanyl, N-(R32)-L^-(2-benzthienyl)alanyl, N-{R32)-D-3-(2-benzthienyl)alanyl, N- 
(R32)-L-3-(3-benzoxazolyl)alanyl. N-(R32)-l>3-(3-benzoxazolyl)alanyl, N-(R32)-L-tyrosyl. N-(R32)-D-tyrosyl, N- 
(R32)-L-3-(3,4.5-trimethylphenyl)aIanyl. N-(R32)-D-3-(3,4,5-trlmethylphenyl)alanyl. N-(R32hL-3-(4-methyl- 
phenyl)alanyl. N-(R32)-D-3-(4-methylphenyl)aIanyl. N-(R32)-L-3-(pentamethylphenyl)alanyl, N-(R32)-D-3- 
(pentamethylphenyl)alanyl, N-(R32)-'L-3-(4-bromophenyl)alanyl. N-(R32)-D-3-(4-bromophenyiyalanyl, N-(R32)- 
L-cyclohexylalanyl, N-(R32)-D-cyclohexylalanyl, N-(R32)-L-3-(3 indazolyl)alanyl. N-(R32)-D-3-(3-indazolyl)- 
alanyl. N-alpha-(R32)-alpha-aza-3-(1 -naphthyl)alanyl. N-alpha-(R32)-alpha-aza-3-(3-pyridyl)alanyl. N-alpha- 
(R32)-alpha-aza-phenylalanyl. N-alpha-(R32)-alpha-aza-3-(3-ben2thienyl)alanyl. N-alpha-(R32)-alpha-aza-3-(2- 
benzthienyl)alanyl, N-alpha-(R32)-a[pha-aza-3-(4-methylphenyl)alanyl, N-aIpha-(R32)-alpha-aza-3-(4-methyl- 
phenyl)alanyl. N-alpha-(R32)-alpha-aza-3-(4-chlorophenyl)alanyi. N-(R32)-C)-methyl-D-tyrosyl and N-(R32)-0- 
methyl-L-tyrosyl. wherein R32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl. 4-hydroxyproline, L-seryl, L-seryl- 
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(0-benzyl). L-seryKO-POaHa). L-serlyCO-POsMea. L-glutamine. L-alpha.betaHfiaminopropyl. L-alanyl. L- 
threonyl. 2.»<liaininopropionyl. 2-amino-3-quanidinopropionyl. 2.a<iiaminopropionyl (wherein the 3-amino 
group IS subsfitirted with loweralkyi, 3-pyridinecarbonyl. 2-pyra2inecarbonyl or 2-lndolecarbonyl). N-alpha- 
aza glycyl. N-alpha-aza alanyl. N-alpha-(Ro)-alpha-a2a-glycyl. N-alpha-<Ro)-alpha-a2a-alanyl, N-{RoK-seryl 
N-(Ro)-L-seryl(CH)en2yl). N-(RoH-glirtamine. N-(RoH-alanyl. N-alpha-(Ro)-beta-aminopropyl. N-alpha-(Ro)-' 
N-b0ta^ylaminopropyl. N-(Fg-L-seryl(0-P03H2). NHRohL-seryKOPOsMej) and N-(RoH-threonvl 
wherein Ro is lowerallcyl or allyl; ' 
or O is a giycx)syl derivative of serine or threonine; 

E is an amino acyl residue selected from the group consisting of L-tyrosyJ. L-tyrosyKO-methyl). L-tyrosyl(0- 
ethyl). L-tyrosyKO-POaHz). L-tyrosylCO-POaMez). L-phenylalanyl. I^CRgaK-tyrosyl, l^3)-L-tyrosyl(0- 
methyl), rHRssH-tyrosyKO-POaHz), N-(R33)-L-tyrosyl(O-P03lVIe2). 3-(2-thienyl)alanyl. 3-(3-benzthienyl)- 
alanyl. H1-naphthyl)alanyl. 3-(2-naphthyl)aianyl. N-(R33)-L-phenylalanyl. L-3K4^lorophenyl)alanyl. L-3^4- 
fluorophenyl)alanyl. L-histidyl. L-3Kcyclohexyi)alanyl. L-3-<4-amlnophenyl)alanyl, 1^4-acetylaminophenyl)- 
alanyl. IM-(R33)-L-3-(4-atninophenyl)alanyl. N-(R33)-L-3-(4-acetylaminophenyl)alanyl. N-(R33)-L-3-<4- 
fluorophenyl)alanyl. N-(R33)-L-3-(4<^lorophenyl)alanyl. N-(R33)-L-histidyl. N-(R33)-L-3-(cycIohexyl)alanyl N- 
(R33)-3-(2-thienyl)aianyl. N-(R33>-3-(3-benzttiienyl)alanyi. N-(R33W1-naphthyl)alanyl, N-{R33>-3K2-n^ 
thyl)alanyl. and N-(R33H.-tyrosyl(0-ethyO. wherein R33 is methyl, ethyl, propyl or isopropyl; or E is 

R30 R30 
19 I 



"Y^ or -"y^ 



(CHj)^ {CH2)„ 

N 



wherein n is 1 to 4; Rao is hydrogen, methyl, ethyl, propyl or isopropyl; and R, is amino, alkylamino. 
cycloalkylamino or allonoylamino: or R, is -N(R3)C{0)(CH2)„R6o or -NHC(NH(R3)) = NR4 wherein R3 is 
hydrogen, towerallqrl or cycloalkyi; R* is hydrogen, lowerallcyl. cycloalkyl. amino or cyano; fl is 0 to 6- and 
Rso IS loweralkyi. diallcylamino. cycloalkyl. aryl, arylalkyl. heterocyclic. (heterocycOcjalkyl or -NHRizo 
wherein R,ao is hydrogen, loweralkyi. cycloalkyl. aryl. arylalkyl. heterocyclic. {heterocyclic)alkyl. amino 
a^tenoylamlno or -NHRsa wherein Rs2 is toweralkyl. cycloalkyl. aryl. arylalkyl. heterocyclic, (heterocyclic)- 
alkyl or -C(0)R63 wherein Res is loweralkyi. cycloalkyl. aryl. arylalkyl, heterocyclic or (heterocyclic)alkyl: 
or R, IS -C(0)R- wherein R- is hydroxy, alkoxy. amino, phenoxy or -melhoxyphenyl; 
F is a D amino acyl residue derived from any of the naturally occuring alpha amino adds or from synthetic 
non-natural alpha amino adds; 

G is an amino acyl residue selected from the group consisting of L-leucyl, L-isoleucyl, N-<R38)Hsoleucyl 
norleucyl, N-(R38)-norteucyl. L-N-(R38)leucyl. alloisoleucyl. valyl. norvalyl. seryl(O-t-Bu). tyrosyl tryptyl 2- 
aminobutyryl. L-(cydohexyl)alanyl. L-N-{R38Kyctohexylalanyl. N-(R3,)-valyl. phenylalanyl. N-(R^8)- 
phenylalanyl. N-<R38}-fryptyl, N-(R38Hyrosyl. seryKO-POsHz). seryKO-POgMez). N-(R38)-seryl(0-P03H2) N- 
(R38)-seryl(0-P03Me2). prolyl, pipecolyl. seryl and l*<R38)-seryl. wherein Ras is methyl, ethyl, propyl or 
isopropyl; ' • f fj 

or G is a glycosyl derivative of serine or threorane; 
or F and 6 taken together are 




wherein R47 is hydrogen, loweralkyi. 3-indolylmellhyl. 2-naphthylmethyl. benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from hahjgen. hydroxy and methoxy and 
Roo is loweralkyi; ' 
H is an amino acyl residue of the formula: 
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wherein p is 1 to 4; R39 is hydrogen, methyl, ethyl, propyl or isopropyl; and R9 is amino, alkylamino, 
cycloalkylamlno or alkanoyiamino; or R9 Is -N(Rii)C{0)(CH2)hhR7o or -NH-C(NH(Rii))=NRi2 wherein Rn 
is hydrogen, loweralkyi or cycloalkyi; R12 is hydrogen, loweralkyi, cycloalkyi, amino or cyano; hh is 0 to 6; 
and R70 is loweralkyi. dialkylamino. cycloalkyi, aryl, arylalkyl. heterocyclic. {heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen, IwoeralkyI, cycloalkyi. aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl, amino, 
alkanoyiamino or -NHR72 wherein R72 is hydrogen, loweralkyi. cycloalkyi. aryl, arylalkyl, heterocyclic. 
(heterocyclic)alkyl or -C(0)R73 wherein R73 is loweralkyi. cyctoalkyl. aryl. arylalkyl, heterocyc lie or 
(heterocyclic)alkyl; 

or R9 Is R***C(0)- wherein R*** is hydroxy, alkoxy. amino, phenoxy or p-methoxyphenyl; 

I IS an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl, L-pipecolyl, 

alpha-aza-prolyl. trans-beta-aminocylopentanecarbonyl, cis-beta-aminocyclopentanecarbonyl, 3-{loweralkyl)- 

prolyl, N-methyl-L-alanyl, N-methyl-norvalyl, l-dihydroisoindole-2-L-carbonyl and thiazolidine 5-L-carbonyl; 

and 

J is 1-pyrrolidinyI, 1-piperidinyl, 4-morphormyI, or an amino acyl residue selected from D-alanylamide, L- 
alanylamide. glycylamide, sarcosylamide. N-(R4o)-D-aIanylamide. N-(R4oy-L-alanylamlde. N-(R4o)-beta-L- 
alanylamide. N-{R4o)-beta-D-alanyIamide. L-2-aminobutyrylamide, D-2-aminobutyrylamide, N-(R4o>-L-2- 
aminobutyrylamide. N-(R4o)-D-2-aminobutyrylamide, L-serylamlde. D-serylamide, N-(R4o)-L-serylamide, N- 
(R4o)-D-serylamide. N-{R4o)-L-norvalylamlde, N-(R4o)-D-norvalylamide, L-norvalylamide. D-norvalylamide or 
alpha-aza-alanylamide, wherein R^o is methyl, ethyl, propyl or isopropyl; or J Is -NHRs or -NHCHaCONHRs 
wherein Ra Is hydrogen, loweralkyi, cycloalkyi, fluoro substituted loweralkyi or hydroxy substituted loweral- 
kyi; 

or J is -N(Ri32)N(Ri33)-C(0)-NH-Ri3 wherein R13 is hydrogen, loweralkyi. cycloalkyi. hydroxy substituted 
loweralkyi or fluoro substituted loweralkyi and R132 and R133 are Independently selected from hydrogen 
and loweralkyi; or a pharmaceuticaily acceptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B, B-C, C-D, D-E, E-F, F-G, G-H, H-l, or l-J is alkylated on the 
nitrogen atom of the amide bond linking the two residues and with the proviso that the compound is not 
(pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro-Gly-NH2, (pyro)G!u-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg- 
Pro-Gly-NH2, (pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro-NH2. or (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NHa . 
Z A compound of the formula: 

A-B-C-D-E-F-6-H-I-J ( I ) 

123456789 10 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl. D-pyroglutamyl. 
N-acetyl-L-prolyl, N-acetyl-D-prolyl, N-acety-L-delta'-^-prolyl. N-acetyI-D-delta^*^-prolyl, N-acetyl-L- 
phenylalanyl. N-acetyl-D-phenylalanyl. N-acetyl-L-3-(2-thienyI)alanyl, N-acetyl-D-3-(2-thlenyl)alanyl, N- 
acetyl-L-3-(4-chlorophenyl)alanyl. N-acetyl-I>3-(4-chlorophenyl)alanyl, N-acetyl-L-3-(4-fluorophenyl)alanyl. 
N-acetyl-D-3-(4-fluorophenyl)alanyl, N-acetyl-L-3-(4-bromophenyl)alanyl. N-acetyl-I>-3-(4-bromophenyl)- 
alanyl. N-acetyl-L-3-(4-methylphenyl)alanyl. N-acetyl-D-3-(4-methylphenyl)alanyI. N-acetyl-L-3- 
(pentamethylphenyl)alanyl, N-acetyl-D-3-(pentamethyIphenyl)alanyl, N-acetyl-L-3-(3,4,5-trimethylphenyl)- 
alanyl, N-acetyl-D-3-(3.4,5-trimethylphenyl)alanyl. N-acetyl-L-tryptyl(N-indole-methyl). N-acetyl-D-tryptyl(N- 
indole-methyl). N-acety l-L-trypty l(N-indole-formyl). N-acetyl-D-tryptyl-(N-indole-formy I), N-acety l-L-3-(1 -ad- 
amantyl)alany I. N-acety l-D-3-(1 -adamanty l)a!anyl. N-acety l-L-5-fIuorotryptyl(N-indole-formyl), N-acety l-D-5- 
fluorotryptyl{N-indole-formyl). N-acetyi-L-3-(2-naphthyl)alanyl, N-acetyl-L'3-(3-benzothienyl)alanyl, N-acetyl- 
D-3-(3-benzothienyi)alanyl. N-acetyl-L-3-(3-benzoxazolyl)alanyl, N-acetyl-D-3-(3-benzoxazolyl)alanyl. N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyl)alanyl, N-acetyl-alpha-methyl-D-3-(4-chlorophenyl)alanyl, N-acetyl- 
L-3-(4-trifluoromethylphenyl)alanyl. N-acety!-D-3-(4-trifiuoromethylphenyl)alanyl. N-acetyl-L-tyrosyl, N-acetyl- 



EP 0 413 209 A1 



D-tyrosyl, N-acetyl-L-OHTiethyMyrosyl, N-acety^-CM)-methyl-tyrosyl. N-acetyH>3-{2-naphthyI)alanyl. N- 
acetyl-L-3-(1-naphthyl)aIanyl. N-acetyl-D-3-{1-naphthyl)a!anyl, N-acetylsarcosyl. N-acetyl-L-3-(cyclohexyl)- 
alanyl. N-acetyH>3-(cyc!ohexyl)a!anyl, N-acetylglycyl. L-N-acetyl-Nnfriethylalanyl, N-acetyl-N-methyl-D-al- 
anyl, N-acetyl-alpha-methyl-L-phenylalanyl. N-acetyl-alpha-methyl-D-phenylalanyl. N-acetyl-D-phenylalanyl, 
N-ac8tyl-L-phenylalanyl. N-formy!sarcosyl. N-formyl-N-methyl-L-alanyl, N-formyl-N-methylalanyl. 2-N-b8ta- 
(ethylaminocarbonyl)-N-epsjjon-(ethylamido)g!utam yl, N-della-ethyl-glutamyl. L-prolyl, D-prolyl, L-delta^*- 
prolyl, D-delta^'Volyl, L-phenylalanyl, D-phenylalanyl, L-3-(4-methylphenyl)alanyl), D-3-(4-methylphenyl)- 
alanyl, L-3-<4-nitrophenyl)alanyI. D-3-(4.nitrophenyl)alanyl. L-3-(4-acetyiaminophenyI)alanyl, D-3-(4.ac- 
etyIaminophenyl)a!anyl. L-3-(4^hlorophenyl)alanyl. D-3-{4^lorophenyl)alanyl. L-3-(4"fIuorophenyl)alanyl. D- 
3-(4-fluorophenyl)alanyl. alpha-methyl-L-3-(4K:hlorophenyl)aJanyl. alpha^ethyl-[>3-(4K:h!orophenyl)a!anyl. 
L-3-(4-trifliJoromethy!phenyl)alanyl, D-3-(4-trifluoromethy!phenyI)alanyl, L-tyrosyl, D-tyrosyl, L-Omethyl- 
tyrosyl, D-O-methyl-tyrosyl, sarcosyl. glycyl. L-N-methylalanyl, N-methyi-D-alanyl. N-methyl-L-pyroglutamyl 
N-methyl-D-pyroglutamyl, alpha-methyl-L-phenylalanyl, alpha-methyl-E)-phenylalanyl, N-acetyl-alpha-aza-S^ 
(4-ch!orophenyl)alanyI. N-acetyl-aIpha-aza-3-(4'fluorophenyI)alanyl. N-acetyl alpha a2a-3-(2-naphthyl)alanyl, 
N-acetyl-alpha-aza-3-(1-naphthyl)aIanyl, N-acetyl-alpha-aza-alanyl, N-acetyl-alpha-aza-glycyl. N-acetyK 
alpha-aza-sarcosyl, N-acetyl-alpha-a2a-3-(4-methylphenyl)alanyl. N-acetyl-alpha-aza-cyclohexylalanyl, N- 
acetyMpha-aza-3-(1-adamantyl)alanyl. N-acetyl-alpha-aza-tyrosyKCHmethyl), N-acetyl-alpha-aza-3-(3-ben- 
zotfilenyOalanyl. N-acetyl-alpha-aza-phenylalanyl. N-methylalpha-aza-pyroglutamyl. N-acetyl-alpha-a2a-3-(2- 
thienyl)alanyl. N-acetyl-alpha-aza-3-(3-ben20xa2olyl)alanyl. N-acetyl-alpha-aza-3-(3,4.5-trimethylphenyl>. 
alanyl, N-acetyI-aIph-aza-3-(pentamethylphenyI)alanyl. N-acetyl-N-a!pha-methyl-alpha-a2a-3-(2-naphthyl)- 
alanyl, N-acetyl-N-alpha-methyl-aIpha-a2a-3-(1-naphthyl)alanyl. N-acetyl-N-alpha-methyl-alpha-aza-3-(4- 
ch!oropheny!)alanyl, N-acelyl-N-aIpha-me%haIpha-aza-3K4-fluorophenyl)alanyl. N-acetyl-N-alpha-methyl- 
aIpha-a2a-3-(4-methylphenyOaIanyI. N-acetyl-N-alpha-methyl-alpha-aza-3-(4-methoxyphenyl)aianyl, N-acetyh 
N-aIpha-fiiethyl-alpha^a2a-(1-adamantyl)alanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-{phenyl)aIanyl. N- 
acetyl-N-alpha-methyhalpha-aza-alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-{cycIohexyl)alanyl, N-ac©tyl-N- 
a!pha-methyl-alpha-aza-3-(benzthienyl)alanyl. N-acetyl-N-alpha-methyl-alpha-aza-3-(benzoxazolyl)alanyl. N- 
acetyl4^-alpha-methyl-alpha-a2a-3-{3A5-trimethyIphen N-acetyl-N-alpha-methyl-alpha-a^a-3- 
(pentamethylphenyl)aianyl and N-acetyI-N-alpha-methyhalpha-a2a-3-(2-thienyl)alanyl phenyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyl, D-histidyl, L-tryptyl, 
D-tryptyl. L-trypty!{IM-indole-methyl), D-tryptyKN-indole-methyl), L-phenylaianyl, D-phenylalanyl. L-3-(2-naph^ 
thyl)-alanyl. D.3-(2-naphthyl)-alanyl. L.3-(1-naphthyl)-aianyl. D.3-(1-naphthyl>-alanyl. L-3-(3-ben2oxazolyl)- 
alanyl. D-3-(3-benzoxazolyl)alanyl, L-3-(3-pyridyl)-aIanyl. L-3-(2-pyridyl)-alanyl. D-3-(3-pyrldyl)-a!anyl. D-3-{2- 
pyridyO-alanyl. L-3-(2-thiazolyl).aIanyl, D-3-(2-thia2olyl)-alanyl. L-3-(3-benzthienyl)aIanyl, D^-(3-benzthienyl)- 
alanyf, L-3-(2-benzthienyl)alanyl. D-3-{2-ben2thlenyl)alanyl. L-3-(2-thienyl)-alanyl. D-3-(2-thlenylhalanyl. L- 
cyclohexylalanyl. D-cyctohexylalanyl. L-3-(3-pyra2olyI)alanyl. D-3-(3-pyrazolyl)alanyl. L-3-(4-chlorophenyl)- 
alanyl. D-3-(4-chIorophenyl)aianyl, L-3-(4-fluorophenyl)alanyl. D-3-(4-fluorophenyl)alanyl. L-3-(4- 
bromophenyOalanyl. D-3-(4-bromophenyl)alanyl, L-3-(4-trifluoromethylphenyl)alanyl. D-3-(4-trifluoromethyl- 
phenyl)alanyl. L-3-(4-aminophenyl)alanyl, D-3-(4-aminophenyl)alanyl. L-3-(4-nitrophenyl)alanyl. D-3-(4- 
nitrophenyl)alanyl. L-3-(4-caynophenyl)alanyl, D-3-(4^yanophehyl)alanyl. L-tyrosyl(O-methyl). D-tyrosyl(0 
methyl), L-3-(4-methy!phenyl)aIanyl. D-3-{4.methylphenyl)alanyl, L-3-(4-nitrophenyOaIanyl, D-3-(4- 
nitrophenyOalanyl. L-3-{4.acetylamlnophenyI)alanyl, D-3K4-acetylammophenyl)alanyl. L-methionyl. I> 
methronyl. L-alpha-methyl-3-{4-chlorophenyl)alanyl, D-alpha-methyl-3-(4-chlorophenyI)alanyl. (3S)-1 .2.3,4- 
tetrahydroisoquinofine-3-carbony I. (3R>.1 ,2.3.4-tetrahydroisoqu!nol!ne-3-carbbny I. (2)-N- 

(ethylaminocarbonylH5)-N-{ethylamido)glutamyl. a!pha-aza-3-(3.4,5-trimethy!phenyI)aIanyl, alpha-aza-3-(4- 
bromophenyl)aIanyl, alpha-aza-3-(4-methylphenyl)aJanyl. alpha-a2a-3-(1-naphthyl)aianyl, alpha-aza-3-(1-ad- 
amantyl)alanyl, L-3-(3-quinolyl)-alanyl. D-3-(3-quinolyl)-alanyl. alpha-aza-3-(4-chIorophenyl)alanyl. alpha-aza- 
3-{4-fluorophenyl)alanyl. alpha-a2a-3-{2-naphthyl)alanyl. alpha-aza-3-(3-quinolyl)alanyl. alpha-aza- 
phenylalanyl. alpha-aza-tyrosyl(0-methyI). aipha-aza-3-(2-thienyl)alanyl. alpha-aza-3-(3-ben2thienyl)alanyl. 
alph-aza-cyclohexyiaianyl, alpha-aza-tryptyl. a!pha-aza-tryptyl(N-indole-methyl). alpha-a2a-tryptyl{N-indoIe^ 
fomiyl), N-(R3iK-phenylalanyl. N-(R3i)-D-phenylalanyl. N-(R3i)-D-3-(4.chlorophenyi)alanyl. N-(R3,)-L-3-(4- 
chlorophenyl)alany!. N-(R3i)-D^3-(4-f!uorophenyl)alanyl. N-(R3iK-3-(4-fluorophenyl)alanyl. N-{R3i)-L-3-{4- 
trifluoromethylphenyI)alanyl. N-(R3i)-D-3-(4-trifluoromethyIphenyl)alanyl. N-(R3iK-3-(cyclohexyl)aIanyl. N- 
(R3i)-D-3-(cyclohexyl)alanyl. N-(R3i)-L-3-(4-bromophenyl)aIanyI. N-(R3i)-D-3-(4-bromophenyl)alanyl.' N- 
(R3i)-L-3-(4-nitrophenyl)alanyl, N-(R3i)-D-3-<4-nitrophenyI)a!anyI. L-prolyl. D-prolyl, N-(R3i)-L-0-methyl- 
tyrosyl. N.(R3i)-L-tyrosyl, N (R3i)-D-0-methyl-tyrosyl. N-{R3i)-D-tyrosyl. N-(R3i)-L-histfdyl. N-{R3i)-D- 
histidyl, N-(R3,)-L-3-(2-thienyI)alanyl. N-(R3i)-D-3-(2-thlenyl)aianyl. N-(R3i)-L-3-(2-thia2olyl)alanyl, N-(R3i)-D- 
3-(2-thia20lyl)alanyl. N-(R3i)-L-3-{2-pyrldyl)aIanyl, N.(R3i)-D.3-<2-pyridyI)alanyl. N-(R3i)-D-3-(2-naphthyl)- 
alanyl. N-(R3i)-L-3-(2-naphthyl)alanyl. N-{R3i)-L-3-(3-ben2thienyl)alanyl. N-(R3i)-D-3-(3-ben2thienyl)alanyJ 
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N-(R3i)-L-3-(2-benzthienyl)alanyI, N-(R3i)-D-3-(2-benzthienyl)alanyl, N-(R3i)-L-3-(3-be20xazolyl)alanyl, N- 
(R3i)-D-3-<3-benzoxazolyl)alanyl. N-(R3i)-L-3-(3 pyridyl)alanyl. N-(R3i)-D-3-(3-pyridyl)a!anyl. N-(R3i)-L-tryp- 
ty I, N-{R3 1 )-D-try ptyl, N-<R3 1 K-tryptyi(N-indole-methyl), N-(R3 1 )-0-try pty l(N-indole-methy I), N-(R3 1 )-D- 
methionyl. N-(R3i)-L-methlonyI, N-(R30-O3-(1-naphthyl)alanyl. and N-(R3i)-L-3-(1-naphthyl)alanyl. wherein 
R31 is methyl, ethyl, propyl or isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl, D-tryptyl. L-tryptyl(N-indole 
formyl), D-tryptyl(N-indole-formyl). L-tryptyl(N-indole-methyl), D-tryptyl(N-indole-methyl). 5-fiuoro L-tryptyl. 
5-fIuoro-D-tryptyl, L-phenylalanyl. L-prolyl. D-prolyl, L-tyrosyl. D-tyrosyl, D-phenylalanyl, D-3-(3-pyrldyl)- 
alanyl, L-3-(3 pyridyl)alanyl. D-3-(3-pyridyl-N'-oxide)aianyl. L-3-(3-pyridyl-N'-<)xide)alanyl. D-3-(3-quinolyl)- 
alanyl, L-3-(3-quinolyl)alanyI, D-3-(3-quinolyl-N'-oxide)alanyI, L-3-(3-quinolyl-N'-oxide)alanyl. [>3-(1-adaman- 
tyl)alanyl. L-3-(1-adamantyl)alanyl. L-3-(1-naphthyl)alanyl. D-3-(1-naphthyl)alanyl, L-3-(3-benzthienyl)alanyl, 
D-3-(3-benzthienyi)alanyl, L-3-(2-ben2thienyl)alanyl. D-3-(2-benzthienyl)alanyl, L-3-(3-benzoxa20lyl)alanyl. D- 
3-(3-benzoxazolyl)alanyl. L-cyclohexylalanyl. D-cyclohexylalanyl, L-3-{3-indazolyl)alanyl, D-3-{3-inda2olyl)- 
alanyl. alpha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl. L-3-2-naphthylalanyl. D-3-2-naph- 
thylalanyl, L-O-methyltyrosyl, D-O-methyltyrosyl. L-3-(4-methylphenyl)a!anyl, D-3-(4-methylphenyl)alanyl, L- 
3-(pentamethylphenyl>alanyl. D-3-(pentamethylphenyl)alanyl, L-3-(3,4.5-trimethylphenyl)alanyl. D-3-(3.4,5- 
trimethylphenyl)alanyl. L-3-(4-chlorophenyl)alanyl. D-3-(4-chlorophenyl)alanyl, alpha-methyl-L-3-(4- 
chIorophenyl)alanyl. alpha-methyl-D-3-(4-chlorophenyl)alanyl, L-3-(4-trifiuoromethylphenyl)alany!. D-3-(4- 
tifluoromethylphenyOalanyl, L-3-(4-fIuorophenyl)alanyl. D-3-(4-fIuorophenyl)alanyl. L-3-(2-thienyl) alanyl, D- 
3-(2-thienyl)-alanyl, N-(R32)-L-3-(3-pyridyl)alanyl, N-(R32)-D-3-(3-pyridyl)alanyl, N-(R32)-L-3-(3-pyridyl-N'-ox- 
ide)alanyl. N-(R32)-D-3-<3-pyridyl-N'-oxide)alanyl. L-3-(2-thia2olyl)-alanyl, D-3-(2-thia20lyl)a!anyl, alpha-aza-S- 
(l-naphthyl)afanyl, alpha-aza-tryptyl, alpha-aza-phenylalanyl, alpha-aza-3-{2-thlenyl)alanyl. alpha-aza-3-(4- 
methylphenyl)alanyl. alpha-aza-3-(pentamethylphenyl)aIanyl. alpha-aza-3-{2-naphthyl)alanyl. aIpha-aza-3-{3- 
benzthienyl)alanyl, aipha-aza-3-{3-benzoxazolyl)alanyl. aIpha-aza-3-(cyclohexyl)alanyl, alpha-aza-3-(1-ad- 
amantyl)alanyl. alpha-aza-3-(4-methoxyphenyl)alanyl. alpha-aza-3-(4-chIorophenyl)alanyl, alha-a2a-3-(4- 
bromophenyl)alanyl. alpha-a2a-tryptyl(N-indole-methyl), alpha-aza-3-(3-pyridyl)alanyl. alpha-a2a-3-(3- 
quinolyl)alanyl, a!pha-aza-3-(2-thiazolyI)alanyl. N-(R32)-L-3-(2-thienyl)alanyl, N-(R32)-D-3-(2-th1enyl)aIanyl. L- 
3-(3-quinolyl)alanyl, D-3-{3-quinoIyOaianyl, L-3-(2-naphthyl)alanyl. D-3-(2-naphthy!)alanyl. N-(R32)-!> 
phenylalanyl, N-{R32)-L-phenylalanyl. N-(R32)-D tryptyl, N-(R32)-L-tryptyl, N-(R32hL-tryptyl(N-indole-formyl). 
N-CRaa^D-tryptyKN-indole-fonrnyl), N-(R32)-L-tryptyl(N-lndole-methyl), N-(R32)-D-tryptyl(N-indole-methyl), N- 
(R32)-L-3-(2-thlazolyl)alanyI, N-(R32)-D-3-(2-thlazoIyl)alanyl. N-(R32)-L-3-(3-pyridyl)alanyl, N-{R32)-D-3-(3- 
pyridyl)alanyl, N-(R32>-D-3-(3 quinolyOalanyl. N-(R32>-L-3-(3-quinolyl)aIanyl, N-(R32)-D-3-(1-adamantyl)alanyl. 
N-(R32)-L-3-(1-adamantyl)alanyl. N-(R32)-D-3-(4-fluorophenyl)aianyl, N-(R32)-L-3-(4-fluorophenyl)alanyl, N- 
(R32)-D-3-(4-chlorophenyl)alanyl, N-(R32)-L-3-(4-chlorophenyl)alanyl. N-(R32)-L-3-(4-trifluoromethyIphenyl)- 
aianyl. N-(R32)-I>3-(4-trif!uorDmethylphenyl)alanyl, N-(R32)-D-3-(2-naphthyl)alanyl, N-(R32)-L-3-(2-naphthyl)- 
alanyl. N-(R32)-l>3-(1-naphthyl)alanyl, N-(R32)-L-3-(1-naphthyl)alanyl, N-(R32)-L-3-(3-ben2thienyl)a!anyl, 
{R32>-D-3-(3-benzthleny!)alanyl, N-(R32)-L-3-(2-benzthienyl)alanyl, N-(R32)-D-3-(2-benzthienyl)alanyl, N- 
(R32)^L-3-(3-benzoxazolyl)alanyl. N-(R32)-D-3-{3-benzoxa2olyl)alanyl. N-(R32)-L-tyrosyl, N-(R32)-D-tyrosyl, N- 
(R32)-L-3-(3.4.5-trimethylphenyl)alanyl, N-(R32)-D-3-(3.4.5-trimethylphenyl)alanyl, N-(R32)-L-3-(4-methyl- 
phenyl)alanyl. N-(R32)-D-3-(4-methylphenyl)alanyl. N-(R32)-L-3-(pentamethylphenyl)alanyl. N-(R32)-D-3- 
(pentamethylphenyl)alanyl. N-(R32)-L-3-(4-bromophenyl)alanyl. N-(R32)-D-3-(4-bromophenyl)aIanyl. U-iRsz)- 
L-cyclohexylalanyl. N-(R32)-D-cyclohexylalanyl. N-{R32)-L-3-(3-indazolyl)alanyl. N-(R32)-D-3-(3-indazolyl)- 
alanyl. N-alpha-(R32)-alpha-aza-3-(1-naphthyl)alanyl. N-alpha-(R32)-alpha-a2a-3-(3-pyridyl)alanyl. N-alpha- 
(R32)-alpha-a2a-phenylalanyl, N-alpha-{R32)-alpha-a2a-3-(3-ben2thienyl)alanyl, N-alpha-(R32)-alpha-aza-3-(2- 
benzthfenyl)alanyl. N-alpha-(R32)-alpha-a2a-3-(4-methylphenyl)alanyl. N-alpha-(R32)-aipha-aza-3-(4-methyl- 
phenyl)alanyl, N-alpha-(R32>-aIpha-aza-3-{4-chlorophenyl)alanyl, N-(R32)-0-methyl-D-tyrosyl and N-(R32)-0- 
methyl-L-tyrosyl, wherein R32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl, 4-hydroxyproline, L-seryl. L-seryl- 
(0-benzyl). L-seryl(0-P03H2), L-seriy(0-P03Me2, L-glutamine, L-alpha,beta-diaminopropyl. L-alanyl, L- 
threonyl, 2,3-diaminopropionyl, 2-amino3-quanidinopropionyl. 2,3-diaminopropionyl (wherein the 3-amino 
group is substituted with loweralicyl, 3-pyridinecarbonyl. 2-pyra2inecarbonyl or 2-lndoIecarbonyl). N-alpha- 
aza-glycyl, N-alpha-aza-alanyl, N-alpha-(Ro)-aIpha-a2a-glycyl. N-alpha-(Ro)-alpha-aza-alanyl. N-(Ro>-L-seryl. 
N-(Ro)-L-seryl(0-benzyl), N-(Ro)-L-glutamine. N-(Ro)-L-alanyl. N-alpha-(Ro)-beta-amlnopropyl. N-alpha-(Ro)- 
N-beta-ethylaminopropyl. N-(Ro)-L-sery l(0-PO3H2), N-(Ro)-L-seryl(0-P03 IVIe2) and N-(Ro)-L-threonyl. 
wherein Ro is loweralkyi or allyl; 
or D is a glycosyl derivative of serine or threonine; 

E is an amino acyl residue selected from the group consisting of L-tyrosyi, L-tyrosyl(O-methyl), L-tyrosy!(0- 
ethyl). L-tyrosyl(0-P03H2). L-tyrosyl(0-P03Me2), L-phenylalanyl. N-(R33)-L-tyrosyl, N-(R33)-L-tyrosyl(0- 
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methyl). NKR33)-L-tyrosyl(0-P03H2). N-(R33H-tyrosyl(0-P03Me2). 3-(2-thienyl)alanyl. 3-(3*enzlhienyl)- 
alanyl. 3-(1-naphthyl)aIanyl. 3-{2-naphthyl)alanyl, N-(R33>-L-phenylalanyl. L-3-{4-chlorophenyl)alanyl, L-3-<4- 
fIuorophenyl)alanyl. L-histidyl, L-3-(cydohexyl)alanyl, L-3-(4-aminophenyl)alanyl. 1-3-(4-acetylaminophenyl>- 
alanyl. N-(R33)-L-3-(4-aminophenyl)alanyi, N-(R33) L-3-(4-ac8tylaminophenyl)alanyl. N-(R33)-L-3-(4- 
fluorophenyOalanyl. N-(R33)-L-3-(4^lorophenyl)alanyl. N-(R33)-L-histidyl. l4KFl33)-L-3-(cyclohexyl)alanyl. N- 
(R33)-3-(2-thienyl)alanyl. N-(R33)-3-(3-b8n2thienyl)alanyl. N-(R38)^1-naphthyl)alanyl. N-(R33)-3-(2-naph- 
thyOalanyl. and N-(R33)-L-tyrosyl{Oethyl). wherein R33 is methyl, ethyl, propyl or isopropyl; or E is 




wherein n is 1 to 4; R30 is hydrogen, methyl, ethyl, propyl or isopropyl; and Ri is amino, alkylamino, 
cycloalkylamino or alkanoylamlno; or Ri is -N(R3)C(0)(CH2)tf%o or -NHC(NH(R3))=NR4 wherein R3 is 
hydrogen. loweralkyi or cycloalkyi; R* is hydrogen, loweralkyl. cydoalkyl. amino or cyano; ff Is 0 to 6; and 
R€o is loweralkyl. diaikylamino, cycloalkyi. aryl. arylalkyl. heterocyclic. (heterocycI{c)alkyl or -NHR120 
wherein R120 is hydrogen, loweralkyl, cyctoalkyl. aryl. arylalkyl, heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamlno or -NHRsa wherein Rea is loweralkyl. cycloalkyi, aryl, arylalkyl. heterocyclic, (heterocyclic)- 
alkyl or -C(0)R63 wherein Rsa is loweralkyl. cycloalkyi. aryl. arylalkyl. heterocyclic or (heterocycnc)aIkyl; 
or Ri is -C(0)R** wherein PT is hydroxy, aJkoxy, amino, phenoxy or methoxyphenyl; 
F is a D-amIno acyl residue of the fomiuia: 




wherein y is 1 to 3; R5 is Ci to Ce straight or branched chain alkyi, C3 to C7 cycloalkyi. hydroxy, alkoxy, 
thioalkoxy, aryl or a heterocyclic aromatic ring; or R5 is -(CH2)mR6 or 




wherein m is 0 to 4 and Re is amino, alkylamino, cycloalkylamino or alkanoylamlno; or Rc is -NH-C(NH(r')- 
) = NR or -N(R )C(0)(CH2)ggR65 wherein r' is hydrogen. loweralkyl or cycloalkyi; r' is hydrogen, loweral- 
kyl. cycloalkyi, amino or cyano; gg is 0 to 6; and Res is loweralkyl, diaikylamino, cycloalkyi, aryl. arylalkyl. 
heterocyclic, (heterocyclic)alkyI or -NHRcc wherein Res is hydrogen. loweralkyl. cycloalkyi, aryl. arylalkyl. 
heterocyclic, (heterocyclic)alkyl. amino, alkanoylamlno or -NHRsy wherein Rgy is hydrogen, loweralkyl! 
cycloalkyi, aryl, arylalkyl. heterocyclic. (heterocyclic)aikyl or -C(0)R68 wherein Rss is loweralkyl. cycloalkyi! 
aryl, arylalkyl. heterocyclic or (heterocyclic)alkyI; 

R34 is hydrogen, methyl, ethyl, propyl or isopropyl; and Ras and R36 are independently selected from 

hydrogen and loweralkyl; 

or F is a Oaminoacyl residue having the fonmula: 
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wherein z is 0 to 3 and R37 is hydroxy, all<oxy, phenoxy. amino or p -methoxyphenyl and R34 is hydrogen. 

methyl, ethyl, propyl or isopropyl; 

or F is a glycosyl derivative of D-serine or D-threonine; 

G is an amino acyl residue selected from the group consisting of L-leucyl, L-isoleucyl, N-(R38)-isoieucyl, 
norleucyl, N-(R38)-norleucyl, L-N-(R38)leucyl, alloisoleucyl. vaiyi, norvalyl, sery!(0-t-Bu), tyrosyl, tryptyl, 2- 
aminobutyryl, L-(cyclohexyi)alanyl, L-N-(R38>-cyclohexylalanyl. N-(R38)-valyl, phenylalanyl, N-(R38)- 
phenylalanyl, N-<R38)-tryptyi. N-(R38>-tyrosyl, seryI(0-P03H2). seryKO-POsMea). N-(R38)-seryl(0-P03H2). N- 
(R38)-seryl(0-P03Me2). prolyl, pipecolyl, seryl and IM-(R38)-seryl, wherein Rss is methyl, ethyl, propyl or 
isopropyl; 

or Q is a glycosyl derivative of serine or threonine; 
or F and G taken together are 
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wherein R*? is hydrogen, loweralkyl, 3-indolylmelthyl, 2-naphthylmethyl, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Rqo is loweralkyl; 

H is an amino acyl residue of the formula: 
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wherein p is 1 to 4; Raa Is hydrogen, methyl, ethyl, propyl or isopropyl; and R9 Is amino, alkylamino, 
cycloalkylamino or alkanoylamino; or R9 is -N{Rii)C(0)(CH2)hhR7o or -NH-C(NH(Rii)) = NRi2 wherein Rn 
is hydrogen, loweralkyl or cycloalkyi; R12 is hydrogen, loweralkyl. cycloalkyi, amino or cyano; hh is 0 to 6; 
and R70 is loweralkyl, dialkylamino. cycloalkyi, aryl, arylalkyl. heterocyclic, (heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen, Iwoeralkyl. cycloalkyi, aryl, arylalkyl. heterocyclic, (heterocyclic)alkyl. amino, 
alkanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyl. cycloalkyi, aryl, arylalkyl, heterocyclic, 
{heterocyclic)alkyl or -C(0)R73 wherein R73 is loweralkyl, cycloalkyi, aryl. arylalkyl, heterocyc lie or 
(heterocyclic)alkyl; 

or R9 Is R*^C(0)- wherein R*** is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl, L-pipecolyl, 

alpha-aza-prolyl. trans-beta-aminocylopentanecartx)nyl, cis-beta-aminocyclopentanecarbonyl, 3-(ioweralkyl)- 

prolyl. N-methyl-L-alanyl, N-methyl-norvalyl, 1-dihydroisoindole-2-L-carbonyl and thlazolidine-S-L-carbonyl; 

and 

J is 1-pyrrolidinyl, 1-plperidinyl, 4-morpholinyl, or an amino acyl residue selected from D-alanylamide. L- 
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alanylamide, glycylamide, sarcosylamide. N-(FUohD-alanylamide. N-(R4o)-L-alanylamide, N-(R4o)-b8ta-L- 
alanylamide, N-(FUo)-beta-D-alanylamide. L-2-aminobutyrylamide. D-2-aminobutyryIamide. N-(FUo)-L-2- 
aminobutyry!amide. N-(R4o)-D-2-aminobutyrylamide, L-serylamide, D-serylamide. N-{R«)-L-seryIamlde. N- 
(R40) D-serylamide. N-(FUohL-norvalylamide, N-(FUo)-I>-norva!ylamide. L-norvalylamide. D-norvaiylamlde or 
a!pha-aza-alanylamide, wherein FUo is methyl, ethyl, propyl or Isopropyl; or J Is -NHRs or -NHCHaCONHRg 
wherein Ra is hydrogen, loweralkyl. cycloalkyi, fluoro substituted loweralkyi or hydroxy substituted loweral- 
kyl; 

or J Is -N(Ri32)N(Ri33)-C(0)-NH-Ri3 wherein R13 is hydrogen, loweralkyl, cycloalkyi, hydroxy substituted 
loweralkyl or fluoro substituted loweralkyl and R132 and Risa are independently selected from hydrogen 
and loweralkyl; or a pharmaceutically acceptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B. B-C. OD, D-E, E-F. F-G. G-H. H-l, or l-J is alkylated on the 
nitrogen atom of the amide bond linking the two residues and with the proviso that the compound Is not 
{pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro-GIy-NH2, (pyro)6lu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg- 
Pro-Gly-NHz. {pyro)Glu-His-Trp-Ser-Tyr-G!y-N-Me-Leu-Arg-Pro-NH2, or (pyro)Glu-Hls-Trp-Ser-Tvr-[>Tro-N- 
Me-Leu-Arg-Pro-NH2. 

3. The compound of Claim 2 wherein A is N-acetylsarcosyl. (pyro)-L-glutamyl. (2)-N-(ethylaminocarbonyl)- 
(5)-N-ethylamidoglutamyl, L-N-acetylprolyl, N-acetyk-D-3-2-naphthylalanyl, N-acetyl-L-3-2-naphthylalanyl, N- 
acetyl-D-3-1-naphthylalanyl. L-N-acetyl-N-methylalanyl. N-acetyl L-prolyl, N-acetyl-D-3.4-fluorophenylalanyl, 
N-acetyl-L-defla^^-prolyl or N-acetyl-I>3,4-chlorophenylalanyl; 

B is L-histidyl, L-phenylalanyl. tryptyl. D-tryptyl, D-3-4-chlorophenylalanyl. D-3-4-fluorophenyla!anyl, D-3- 
phenylalanyl, [>-3-2-naphthylalanyl, 3-2-D-thienylalanyl, 3-2-thienyIalanyl. D-3-2-pyridylalanyI. N-methyl-L- 
phenylalanyl, N-methyl-D-phenylalanyl, N-methyl-L-histklyl, N-methyl-D-3-4-chlorophenylaIanyl, 03-2- 
thiazolylalanyl, N-methyl-3-4-fIuorophenylalanyl or D-3-4<:hlorophenylalanyl; 

G is L-tryptyl, D-tryptyl, L-3-3-pyridylalanyl, D-3-3-pyridylalanyl. N-methyl-I>3-3-pyridylaIanyl. D-Omethyl- 
tyrosyl, L-1-naphthylaianyl, D-1-naphthylaIanyl. D-4-chlorophenylalanyl. L-4-chlorophenylalanyl. N-methyl-1- 
naphthylalanyl, N-methyl-tryptyl, N-methyl-D-tryptyl. N-methyl-3-4-chlorophenylalanyl, N-methyl-D-3-2- 
thlenylalanyl, D-3-2-thienylalanyl. N-methyl-O-methyltyrosyl. N-methyl-O-methyl-D-tyrosyl or L-O-methyl- 
tyrosyl; 

D is N-methyH-seryl. Nnfnethyl-alanyl, N-methyl-threonyl. N-methyl-seryl(O-benzyl). seryl, threonyl. alanyl, 
seryl(0-benzyl). N-2-methyl-N-3-amlnopropyl or N-2-methyl-N-3-ethy!amlnopropionyl; 
E is tyrosyl. N-methyltyrosyl, phenylalanyl. N-methyH3henylalanyl. 0-methyl-tyrosyl, N-melhyK)-methyl- 
tyrosyl, lysyl(N-epsilon-nlcotinyl) or N-methyl-lysyl(N-epsilon-nicotinyl); 

F is D-!eucyl. D-lysyl, D-lysyl(N-epsilon-nicotinyl). D-tryptyl, I>seryl(Ot-butyl), D-2-naphthylaIanyl. D-lysyl- 

(N-epsilon-ispropyl), N-methyl-D-tyrosyl. N-methyl-D-seryl(Ot-butyl). D-tyrosyl, D-seryl, N-methyl-D-leucyl, 

N-methyl-D-tryptyl. N-methyl-D-2-naphthylalanyl. N-.methyl-D-2-naphthyIaianyl. N-methyl-D-cyclohex- 

ylalanyl, N-methyl-D-lysyKN-epsilion-nicotinyl) or D-cyclohexylalanyl; 

G is L-leucyl. L-N-methylleucyl. N-methyl-cyclohexylalanyl or L-cyclohexylalanyl; 

or F and G taken together is 2-(S-3-amlno-2-oxo-pyrrolfdln-1 -yl)-S-2-isopropylmethylacetyl; 

H Is L-arginyl, N-methylarginyl. lysyl(N-epsik)n-isopropyI) or N-methyWysyl^-epsilon-isopropyl; 

I is L-prolyl. L-pipecolyl or N-methyl-L-alanyl; and 

J is N-ethyl, glycylamide. azaglycylamlde or D-a!anylamide. 

4. A compound selected from the group consisting of: 
N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thia-N-Me-Ser-Tyr-D-Lys-Leu-Arg-Pro-D-Ala 
N-Ac-D-4-a-Phe-D-4<Jl-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-AlaNH^ 
N-Ac-D-4-CI-Phe-[M-CI-Phe-E>2-Thia-Ser-Tyr-D-Lys-Leu-Arg-^ 
N-Ac-D-4-CI-Phe-N-Me-D-4<?l-Phe-D-2-Thia-Ser-Tyr-D-Lys-Uu-Arg-Pro-D-AI^^ 
N-Ac-D-4-CI-Phe-D-4^l-Phe-D-2-Thia-Ser-Tyr-N-Me-C>Lys-Le^ 

N-Ac-D-2-NaJ-N-Me-D-4-CI-Phe-D-3-Pal-Ser-Lys(N-epslIon-nicotinyl)-D-Lys(N-epsilo^ 
epsilon-isopropyl)-Pro-D-A!aNH2 ; 

N-Ac-D-4-CI-Phe-D-4-ChPhe-C)-2-Thia-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AiaNH2^^ 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thia-N-Me-Ser-Tyr-l>Lys-Leu-Ar^^^ 

N-Ac-D-2-NahD-4-CI-Phe-D-3-Pal-N.Me-Ser--Lys(N-epslton-nicotinyl)-C)-Lys(^^ 

epsilon-isopropyl)-Pro-D-AlaNH2; 

pyro-Glu-His-Trp Ser-N-Me-Tyr-D-Leu-Arg-ProNHEt; 

pyro-GIu-N-Me-Phe-Trp-Ser-Tyr-D-Trp-D-Leu-Arg-ProNHEt; 

pyroGlu-His-Trp-Ser-N-Me-Tyr-D-Ser(0-t-butyI)-Leu-Arg-ProNHEt: 

pyro-GIu-His-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-ProGlyNH2; 

py ro-Glu-His-TrpHSer-N-Me-Tyr-D-Trp-Leu-Arg-Pro-azaGly NH2 ; 
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pyro-Glu-His-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Arg-Pro-Gly-NH2; 
pyro-Glu-Hls-Trp-N-MeSer-N-Me-Tyr-D-Trp-Leu-Arg-Pro-NHEt; and 
N-Ac-D-4-C!-Phe-D-4-CI-Phe-D-2-Thla-Ser-Tyr-D-Lys-Uu-N-Me-Ai^-Pro^ 

5. N-Ac-C>2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsi!on-nicotinyI)-Leu-Ly^^ 
5 Pro-D-AlaNHa; or a pharmaceutically acxeptable salt thereof. 

6. An LHRH agonist compound of Claim 1 for use in Increasing of suppressing levels of sex hormones in 
male or female mammals by administration to a host In need of such treatment of a therapeutically effective 
amount of said compound.* 

7. An LHRH antagonist compound of Claim 1 for use in suppressing levels of sex hoonones In male or 
70 female mammals. 

8. A pharmaceutical composition for increasing or suppressing levels of sex hormones in male or female 
mammals, comprising a phanmaceutlcal carrier and a therapeutically effective amount of an LHRH agonist 
compound of Claim 1 . 

9. A phanmaceutical composition for suppressing levels of sex hormones in male or female mammals. 
15 comprising a pharmaceutical canier and a therapeutically effective amount of an LHRH antagonist com- 
pound of Claim 1. 

10. Use of a compound of Claim 1 in combination with a tiierapeutically effective amount of an 
antiandrogenic agent for suppressing levels of sex hormones in male or female mammals. 

11. Use of an LHRH antagonist in combination witii a tiierapeutically effective amount of an antiandrogenic 
20 agent for suppressing levels of sex hormones In male or female mammals. 

12. A process for the preparation of a compound of Claim 1 comprising sequentially coupling suitably 
protected amino acids or amino acid analogs, followed by removal of the protecting groups. 

13. The process of Claim 12 wherein sequences of two or more suitably protected amino acids or amino 
acid analogs are coupled and tiis resulting peptides are coupled, followed by removal of tine protecting 

25 groups. 
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Pro-NHEt 
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Leu-Arg-Plno-NHEt 
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